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ABSTRACT 
 
Facilities Management (FM) has become one of the fastest growing disciplines in 
the built environment. Factors such as information technology, expectations of 
employees, the cost of mistakes in building, the cost of building space and global 
competition have influenced the growth of the discipline. These factors have 
forced facilities management to move from the basement to the boardroom; 
from a hidden function entrusted to the sleepy, slow and steady to one 
performed by increasingly bright-eyed and dynamic facilities managers. 
 
The objectives of this research focus on the need for a transformation strategy 
for FM in the public sector. However, before any transformation is considered, it 
is essential to understand the perceptions and attitudes of people dealing with 
FM in this sector. The National Department of Public Works (NDPW) became the 
focus of the study because it has the largest property portfolio in the southern 
hemisphere. It should be the leader in FM. The collected primary data (being 
quantitative) and secondary information provided the necessary basis to 
understand the application of FM in the NDPW. The study revealed shortcomings 
which are contributing to the problems outlined: namely, that no senior manager 
has been appointed to manage the portfolio and assist top management in 
decision-making; that neither a policy nor a FM framework are in place to guide 
the FM portfolio; that there is a lack of knowledge about the discipline, 
particularly by management and that there is no computer-aided FM in the entire 
department, let alone a FM helpdesk. 
 
FM is the coordination of workplace, people, physical infrastructure, processes 
and technology in order for an organization to meet its objectives. It is a wide 
field encompassing models that tend to differ considerably from one organization 
to another as it has to respond to the particular needs of each organization. It 
recognizes that a workplace’s configuration can have either a positive or negative 
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impact on productivity, depending on the competency of the FM structures in 
place. 
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CHAPTER 1 
PROBLEM STATEMENT AND ITS SETTING 
 
“Like our skin, a building is a layer of protection between our bodies and our 
environment. The building envelope is the point at which the inside comes into 
contact with the outside, the place where energy, materials, and living things 
pass in and out. The building’s interior design, along with the mechanical, 
electrical, plumbing, and other building systems, creates an interior environment 
that supports our needs and activities and responds to the weather and site 
conditions outdoors. In turn, the environment at the building site is part of the 
earth’s larger natural patterns” (Binggeli, 2003:3). 
 
1.1 INTRODUCTION 
 
The National Department of Public Works (NDPW) is one of the oldest 
government departments in South Africa, dating back to the early years of the 
arrival of Jan van Riebeeck in 1652 (National Department of Public Works, 
2005:1a).  Over time, it has undergone massive changes. The present mandate, 
of being the custodian of State properties, dates back to the first Castle, which 
was built by Van Riebeeck.   
 
The NDPW has been assigned a mammoth task by the state to be the major 
custodian of state-owned properties, both in this country and abroad. This not 
only entails being the custodian of the properties, but also maintaining them in 
sound viable conditions on par with general property management principles. The 
Ministry of Public Works has thus taken on the management of the largest 
property portfolio in the Southern hemisphere: more than 243 000 properties, 
valued at R120 billion and requiring R4 billion a year to run (Sigcawu, 2000). The 
state vested powers in this department to erect/build any government 
infrastructure development project when needed by any government department 
in all parts of the country.  
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The NDPW is the provider of accommodation for other state departments so that 
they can do their work. This is where sound FM principles are coming to the fore, 
ensuring that state employees are doing their work in a comfortable 
environment, one which promotes efficiency (Becker, 1990:12). An example is 
the belief that National Government Departments (NGDs) are generally notorious 
for inefficient space utilisation, and often under-utilise huge spaces, resulting in 
high vacancy rates (National Department of Public Works, 2005:1b). The NDPW 
ensures that its tasks are executed in the manner required and scheduled by the 
National Treasury Instruction, i.e. to be effective, efficient, transparent and cost 
effective (South African Government, 1999).  
 
The core business of the NDPW is state-owned property development and 
management of building facilities. It adopts a business approach to the 
management of buildings and services so as to meet the needs of its 
shareholders. 
 
The NDPW has a hierarchy of 11 regional offices in the various provinces. These 
regional offices receive policies and delegations from the Head Office, based in 
Pretoria, for implementation. They are located in the provinces, together with the 
Provincial Department of Public Works (PDPW). The regional offices focus on the 
national competency departments (client departments) within the provinces.  
 
This treatise aims to focus on a need for a FM transformation strategy for the 
public sector. The emphasis will be on the overall strategic evolution of FM in the 
public sector, using the NDPW as a reference.  
 
1.2 Organisational Structure of the Regional Office 
 
The NDPW is undergoing massive restructuring and transformation in order to 
achieve its vision and mission. The Head Office is re-aligning and repositioning its 
functions, focusing only on policy development, strategic planning, advisory 
capacity, evaluation and analysis of regional performances. It is envisaged that 
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the regional offices will be the implementing agencies of the policies of the 
department. This process entails the delegation of powers and the 
decentralisation of resources for effective and efficient functioning of the regional 
offices.  
 
Under the above-mentioned auspices, a structure, which is in line with the vision 
and mission of the organisation has been adopted. The structure, depicted in 
Figure 1.1, is based on the core functions of the organisation and includes 
business principles.  
 
 
REGIONAL MANAGER
 
 
 
 
 
 
 
           
    
Support Components 
 
                                         Core Business Components 
 
Emerging 
Contractor 
Development 
Programme 
Human 
Resource 
Management 
Key Account. 
Management 
Project & 
Maintenance 
Finance & 
Supply Chain 
Management 
Property Management
Asset Management
Property Payments
Acquisition & Leases
Facilities 
Management 
Disposal 
Legal Services & 
Contract Administration 
Figure 1.1: Port Elizabeth Regional Structure 
Source: NDPW Regional Office PE (2005) 
 
Having illustrated the regional structure of Port Elizabeth (PE) in the above 
diagram, it is necessary to provide a brief explanation of the evolution of FM in 
this region. Facilities management is a new concept, in operation now for a year. 
Some activities were already in place but were not aligned to the new concept.  
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The FM component is located in the property management directorate and is 
presumed to be rightly placed. The following diagram (Figure 1.2) illustrates the 
structure of this section. 
 
 
 
 
 
 
 
 
 
 
 
 
Maintenance 
Section 
Horticulture 
Section 
Cleaning Section Security Section 
Events Management
Facilities Management
Figure 1.2: Facilities Management Structure, PE Regional Office 
Source: NDPW Regional Office PE Strategic Document (2005) 
 
Some of the above sections have various sub-sections which perform different 
activities that are FM-related. Bambooweb (2005:1) states, “In business, facilities 
management is the management of buildings and services. These services are 
sometimes considered to be divided into hard services and soft services; hard 
services include such things as ensuring that the building’s air conditioning is 
operating efficiently, reliably, safely and legally; soft services include such things 
as ensuring that the building is cleaned properly and regularly or monitoring the 
performance of contractors, e.g. builders and electricians. It is the role of 
facilities management to ensure that everything is available for the other staff in 
the organisation to do their work.” 
 
It can be noted from the above figure and quote that FM is a huge discipline, 
which covers a wide area of expertise. This research study aims to focus on 
those areas considered universal in the public sector as far as FM is practised. 
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 1.3 PROBLEM STATEMENT 
 
 This study proposes to determine the state of facilities management in the public 
sector. 
  
1.3.1 Sub–Problems 
 
Having identified the problem statement, the following sub–problems need to be 
addressed in order to deal with the issues of FM in the public sector: 
 
Sub–Problem 1 
To determine whether the poor preservation and nurturing of government’s 
immovable assets result in the decrease of investment values of these properties.  
 
Sub–Problem 2 
To determine whether the lack of knowledge and professionals in FM in the 
public sector is hampering the development of sound policies. 
 
Sub–Problem 3 
To determine whether the state is spending large amounts of money on reactive 
maintenance. 
 
1.4 HYPOTHESES 
According to Collis and Hussey (2003:231), “a hypothesis is an idea or 
proposition, which can be tested for association or causality by deducting logical 
consequences, and be tested against empirical evidence.” This poses tough 
questions about the problem. 
 
The first hypothesis reasons that the lack of understanding of FM in the public 
sector results in the poor condition of state properties. 
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The second hypothesis reasons that managers in the public sector lack 
knowledge about FM.  
 
The third hypothesis reasons that there is a lack of a FM strategy in the public 
sector.   
 
1.5 DELIMITATIONS 
 
This is a wide subject, which means that some of the areas might not be 
explored enough to satisfy the exercise, due to the nature of the subject itself. 
The study focuses on the public sector and uses the NDPW as its main reference. 
Because the NDPW is the custodian of such a huge property portfolio, it was felt 
that a study of FM could provide convincing results. The competency of provincial 
departments is not examined because the scope of work would be too wide for 
this level of study. 
 
1.6 DEFINITION OF TERMS 
 
1.6.1 Facilities management 
Spedding (1995:3) defines facilities management as “the practice of co-ordinating 
the physical workplace with people and work of the organisation, which 
integrates the principles of business administration, architecture and the 
behavioural and engineering sciences.” Botha (2005:1) states “Facilities 
management is the provision of a specialist management capability to plan, 
organise, control and supply the full range of technical and non-core support 
services, which are essential to running any building or activity.” 
1.6.2 Public Sector 
The public sector is that part of the economy that consists of state or 
government–owned institutions, including nationalised industries and services 
provided by local authorities (Harper Collins Publishers, 1990:684). 
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1.6.3 Strategy 
Thompson and Strickland (2003:3) define strategy as “the game plan 
management is using to stake out a marketing position, conduct its operations, 
attract and please customers, compete successfully, and achieve organisational 
objectives.” Johnson and Scholes (1999:10) state that “Strategy is the direction 
and scope of an organisation over the long term, which achieves advantages for 
the organisation through its configuration of resources within a changing 
environment, to meet the needs of markets and to fulfil stakeholder 
expectations.” 
1.6.4 Transformation 
Transformation is the use of resources to change the state or condition of 
something to produce output (Pycraft, Singh, Phihleka, Slack, Chambers, 
Harland, Harrison and Johnston, 1997:10). According to Johnson and Scholes 
(1999:497), transformation is a change that could not be handled within the 
existing situation or paradigm of the organisational routine. 
 
1.7 ASSUMPTIONS 
The following assumptions are made: 
• The need for FM in the public sector will continue; and 
• The engagement of senior officials and FM practitioners in the study will give 
informed feedback about the discipline. 
• This sample size was large enough to carry the research although the larger 
the sample size, the greater the probability that the sample would reflect the 
general population. 
 
1.8 THE OBJECTIVES OF THE STUDY 
FM is a relatively new phenomenon and is only 30 years old.  It is regarded as 
one of the fastest growing disciplines/professions due to dynamic changes in the 
business environment of today (Botha, 2005). The study centres around the 
following objectives: 
• To determine the understanding of FM in the public sector in relation to the 
poor condition of state properties; 
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• To determine the FM knowledge of managers in the public sector; and 
• To determine the FM strategy in the public sector. 
 
Becker (1990:8) indicates five important factors: global competition, information 
technology, employee expectation, cost of space and cost of mistakes that have 
propelled FM from the basement to the boardroom, from a hidden function 
entrusted to the sleepy, slow and steady to one performed by increasingly bright-
eyed and dynamic facilities managers.   
 
The focal points in the public sector surround projects and maintenance 
disregarding the entire FM. The international phenomenon is that all FM-related 
services should be housed in a single discipline. The emphasis on the 
maintenance of public properties, particularly in the hard services, tends to 
supersede the other forms of FM. All the activities that form part of FM are of 
essence to this study. 
 
1.9 IMPORTANCE OF THE STUDY 
 
It is envisaged that the South African government plans to substantially 
accelerate government investment spending, together with improved 
maintenance and operation of public assets through its macro strategy on 
growth, employment and redistribution (Buys, 2004:6). This indicates an 
emphasis on the need to strengthen FM so as to withstand the pressure and the 
demand envisaged in the built environment.  
 
It is noticed in the public sector that a focus is on building new buildings or 
properties with no maintenance or FM plans attached to these structures. This 
means that these buildings have no other alternative but to decay. As an 
example, Buys (2004:6) states that “tertiary institutions are getting fewer 
subsidies from government, in real terms, and there is thus a greater need for 
pro-active, rather than preventative maintenance management of these 
institutions.” If the picture of maintenance is so bleak in tertiary institutions, how 
much bleaker is it in other government properties? It is this challenge which 
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allows a study of this nature to suggest strategic interventions to sustain FM in 
the built environment. It is envisaged that this study will expose the following 
important issues to the built environment in the public sector: 
• Strategies for FM that are aligned to international standards; 
• Preservation of the public sector’s immovable assets to retain their 
investment value; 
• Promotion of sound management of government properties to attain an 
effective, efficient and productive public service;  
• Promotion of a good return on investment in government properties; and 
• Ensuring the performance of the public sector FM portfolio, based on 
international best practice.  
 
 
1.10 ORGANISATION OF REMAINING CHAPTERS 
 
Chapter 2 focuses on the theoretical aspect of FM in its entirety. The issues of 
the evolution of this discipline are very important in paving the way for the 
sustainability of FM in the public sector. The literature review forms the backbone 
of the scientific argument presented. 
 
Chapter 3 defines the research methodologies used and their relevance to this 
study. 
 
Chapter 4 deals extensively with the empirical research.  
 
Chapter 5 constitutes the testing of hypotheses. 
 
Chapter 6 concludes the study and gives recommendations for its further 
exploration. 
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CHAPTER 2 
LITERATURE REVIEW 
FACILITIES MANAGEMENT 
 
“A vacant facility, which no longer attracts tenants or buyers due to redundancy 
or obsolescence of its usage and lack of flexibility to be economically refurbished 
for alternative usage, has no market value other than possible demolition 
recovery value and perhaps, in the South African context, squatter value” 
(Klopper, 1999 cited in Cloete, 2002:11). 
 
2.1 INTRODUCTION 
 
FM is a wide field encompassing models that tend to differ considerably from one 
organisation to another as it has to respond to the particular needs of each 
organisation. It is realised that at the heart of modern FM is the concept of 
continuous improvement. This means that any organisation should strive for 
improvement in its operations, whether it is customer satisfaction, increased 
productivity, better quality of output, better environmental performance or any 
other performance indicators (Best, Langston and De Valence, 2003:3). 
Therefore, it takes cognisance of the workplace and its impact on the realisation 
of productivity in the configuration of human resources, physical infrastructure 
and technology. 
 
FM is moving from general building maintenance to the management of buildings 
and their related services; hence, it has surfaced from the basement to appear in 
the boardroom (Becker 1990:8). Because of this, it is essential to establish how 
the discipline is manifesting itself in various organisations. Different organisations 
practise FM based on the degree and magnitude of the property portfolios they 
have. 
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2.2 FACILITIES MANAGEMENT MODELS   
 
Barrett and Baldry (2003:4) reveal that despite the differences in the FM 
discipline, most FM sections or departments generally fall into one of five 
categories: 
• Office manager; 
• Single site; 
• Localised site; 
• Multiple site; and 
• International. 
 
2.2.1 The office manager model 
In this model, there is no distinct FM function within the organisation; instead it 
becomes one of the duties of the office manager. The reason for this is that 
sometimes the organisation is located in one building, which is too small to 
warrant a separate facilities manager. This type of model results in FM-related 
activities being reactive, rather than proactive. This scenario is mostly visible in 
government departments; hence, it is very difficult to structure and coordinate 
FM in those environments.  
 
2.2.2 Single site model 
This model refers to organisations that are large enough to have a separate FM 
section or department, sometimes located at one site. It is a straightforward, full-
service facilities’ organisation. This usually happens to organisations owning 
buildings that they occupy. They are prepared to spend more time and money 
than the office manager model. FM is specialised in the sense that a separate 
department or section solely deals with these activities.  
 
2.2.3 Localised site model 
This is applicable to organisations that have buildings on more than one site 
within the same metropolitan area. Most prevalent examples are universities that 
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have headquarters with branches located nearby on several sites. It can also 
apply to an organisation that has buildings in various parts of the country. 
 
2.2.4 Multiple site model 
This model is applicable to organisations that operate in separate geographical 
areas or regions, most probably, nationally. These organisations operate on the 
principle of each having headquarters, which are primarily concerned with policy 
and providing guidance to their regional offices. They also provide or allocate 
resources, planning and other macro-business administration services. The 
NDPW fits very well into this model and is supposed to resemble this formation, 
but this is not the case. This statement will be qualified during the analysis of the 
results and the recommendations. 
 
2.2.5 International model 
This model is almost the same as the one above; however, it applies to large 
international organisations rather than national ones. It is important to note that 
FM affects all types of organisations, be they small or large. 
 
The above-mentioned FM models form the basis of the evolution of facilities 
management and its efficiencies. The models paint a picture of how each 
organisation supposedly aligns its FM organisation. 
 
Bachner (1991:1) states that caring for grounds is an important aspect of 
property management. Well-kept grounds improve a project’s appearance and 
image, help increase or maintain its value, and create a sense of pride among 
residents and tenants. This statement proves the relationship between the 
grounds and the actual building, meaning therefore that each entity cannot live 
without the other. A building, including the site it occupies, is an investment 
which needs nurturing to maintain its wealth and growth. Poorly maintained 
property does not attract any investment other than vandalism and squatters.   
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Chapter 2 explores FM discipline and how it affects the public sector. It must be 
emphasised that FM will be dealt with in totality rather than emphasising the 
individual sub-components that form the discipline. This notion comes from the 
premise that FM is a huge component of the built environment.  
  
2.3 EVOLUTION OF FACILITIES MANAGEMENT  
 
All definitions of FM touch on the integration of its important components: 
people, places, business processes and physical infrastructures. Best et al. 
(2003:1), as adopted by the Facility Management Association of Australia, define 
FM as the practice of integrating the management of people and the business 
process of an organisation with the physical infrastructure to enhance corporate 
performance. The International Facilities Management Association (as cited in 
Atkin and Brooks, 2005:4) defines FM as “a profession that encompasses multiple 
disciplines to ensure the functionality of the built environment by integrating 
people, place, process and technology.”  
 
These definitions have moved from the past premise when FM was traditionally 
regarded as the poor relation within the real estate, architecture, engineering 
and construction professions. This old school of thought saw FM as cleaning, 
repairing and maintaining. This notion persists in some public service circles. 
However today FM covers a broad spectrum of real-estate management; financial 
management; change management; human resources management; health, 
safety and contract management, as well as building and engineering services, 
domestic services and other utilities’ supplies (Atkin and Brooks, 2005:4).  
  
In the past 30 years, FM was considered a maintenance function and an 
overhead expense. Today, as they increasingly demonstrate their ability to boost 
bottom-line profit, facilities managers have become asset managers (Sievert, 
1992:44). The existing condition of buildings, both in the management of state 
buildings as well as the private sector, prove that FM has been neglected for too 
long.  
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FM is a new discipline or profession, more especially in South Africa. The South 
African Facilities Management Association (SAFMA) is already operating in some 
provinces, i.e. Western Cape, Gauteng and KwaZulu Natal. However, the 
discipline has been around for more than 30 years in other countries, such as the 
United States of America and the United Kingdom. The contribution of the SAFMA 
to the evolution of FM and the impact on both public and private sectors in the 
country has to be consistently evaluated. 
 
There is limited literature and research work on the discipline available in SA 
especially on FM in the public sector. The research is mainly based on 
international sources.  
 
Becker (1990:8) states that a building is like a living organism and, like any living 
thing, it needs to be nurtured, understood and its full potential developed. This 
statement moves away from the premise that buildings are merely ordinary 
structures, regarded as costs to an organisation, rather than investments. It is 
obvious that authors have realised that buildings which are neglected by their 
owners affect the performance of the organisation one way or another. Best et 
al. (2003:78) state, “The changes that are confronting businesses are 
increasingly demanding workplace solutions that are employee-person centric 
rather than building-place centric.” This takes cognisance of the three main 
variables of FM (people, business processes, physical infrastructure) all of which 
are integrated to achieve the objectives of the organisation.  
 
Atkin and Brooks (2005:3) argue that “A piecemeal approach to cutting costs is 
unlikely to produce required savings and takes the organisation nowhere other 
than impairing its ability to deliver high quality services.” This can explain why FM 
is more powerful than real-estate management, it takes a holistic view of the 
dynamics of the workplace, such as those between people and processes and 
between people and the environment. 
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Syce (2005:1) argues, “The design and construction phase begins with the 
development of the project design, based on the approved schematic design 
determining building materials and methods. Once the construction is completed, 
the developer has to search for and manage tenants, collect rents, and generally 
maintain and administer the projects or sell to new owners. This is the FM stage 
of the entire process. Usually this part is going to be the longest stint with that 
particular building than all the other processes combined, and will be the period 
where the owner would want his or her rand stretched the furthest”. It can be 
easily detected from the statement that FM is concerned with the building 
management and its related services rather than focusing on one sub-component 
of the building, such as maintenance. 
 
The South African Government has the largest property portfolio investment in 
the Southern hemisphere, which puts huge challenges on government in the 
maintenance of these buildings (Sigcawu, 2000). It is estimated that the deferred 
maintenance (backlog maintenance) of government properties is in the region of 
R13 billion (Bici, 2006). There are many questions emanating around this issue, 
such as lack of funds. One could strongly argue that the lack of funds might not 
be the problem because, as it is often said, the departments concerned are 
under-spending their allocated budgets, particularly for planned maintenance.  
Smith (1995:75) states that maintenance is a cost which is, moreover, not well-
understood by management and as a result, becomes an orphan on the budget 
table. Most decision-makers in an organisation fail to understand that 
maintenance is also an investment, an essential expense that ensures the long-
term reliability and availability of operating equipment and the infrastructure. 
This statement could perfectly well indicate why government has this huge 
backlog in maintenance. Poor management and the deferred maintenance of 
government properties suggest a lack of knowledge of FM in the public sector. 
 
There are five important factors that have stimulated the growth of FM, and the 
focus of management in the discipline (Becker, 1990:8). These factors are: 
• The high cost of space; 
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• Information technology; 
• Expectations of employees; 
• Too many mistakes; and 
• Global competition. 
These factors play major roles in the dynamic and turbulent environment of 
businesses today. It is unavoidable that facilities managers have to transform 
their activities to adapt to the business trends of today if their organisations are 
to succeed. There is undeniable pressure on FM to take its position in the built 
environment, especially in the South African public sector. 
 
It is argued that the maintenance of public sector buildings in South Africa is 
worse than Great Britain, which had a backlog of 45 billion pounds in 1986 
(Cloete, 2001:3-4). Webb and the CSIR (as cited in Cloete 2001:4) estimated 
“the replacement cost of all buildings in South Africa at about R600 billion, and 
the annual expenditure on building maintenance and repairs approaching R9 
billion or about 1.5% of the estimated replacement cost. The replacement cost of 
the government-owned hospitals in South Africa was estimated at R30 billion in 
1999, and the estimated backlog amounting to R10 billion, while the total 
maintenance amounted to less than R0,3 billion, or 1% of the replacement cost.” 
 
Khatwani (2006:1) states that developers should recognise FM as a key 
investment that will save money by ensuring that a new building is operation 
friendly and that space is properly utilised. He further argues that FM is the 
integrated management of all types of built environments from commercial 
towers to oil refineries and hospitals. It is thus vital to ensure that FM 
practitioners oversee the management of a building from its inception, providing 
a complete range of services such as property strategy, space management, 
communication infrastructure, building maintenance, administration and contract 
management. Many authors of facilities management stress the importance of 
the management of buildings to achieve the factors that stimulate the growth of 
FM and prolong the life of the building.   
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2.4 FACTORS INFLUENCING GROWTH OF FACILITIES 
 MANAGEMENT 
 
It is an accepted norm in life that any development or invention is driven by a 
stimulant. It would be a fallacy if the same notion did not manifest itself in this 
discipline. The main stimulants of FM today are illustrated in fig 2.1. The problem 
is to determine the extent or degree to which these stimulants have manifested 
themselves in the public sector. It is sometimes confusing that what is in the 
literature is not what is practised on the ground. The NDPW is the key driver of 
the built environment discipline. Fig 2.1 illustrates the five factors that stimulate 
the growth of FM. 
 
FACILITIES 
MANAGEMENT 
High Cost of Space 
Information 
Technology 
Rising Employee 
Expectations
Cost of 
Mistakes 
Global Competition 
 
 
 
 
 
 
 
Figure 2.1: Five Factors Stimulating Growth of FM 
Source: Becker (1990) 
 
2.4.1 High cost of space 
Cloete (2002:48) is of the opinion that the central challenge of FM is how to best 
match the requirements of the organisation with its physical space. This 
statement immediately invites the expertise of the designers of the building, such 
as architects. The design should be on par with the changing environment or 
conditions of the organisation for maximum effect. Stallworth and Kleiner (cited 
in Cloete, 2002:49) state that “Recently, when most people or businesses 
thought of office design, usually what came to mind was wall and carpet colours, 
styles of furniture, and wall hangings or pictures. Today, however, the trend is 
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towards basing office design on employee needs, in order to maximise employee 
productivity and satisfaction.” When planning a building facility, the space 
provided should support the organisational goals and objectives.  
    
The cost of space has only one direction: up. Old buildings that are not 
supportive to the organisational goals and objectives are cash drains. Becker 
(1990:11) states: “These economic pressures stretch conventional wisdoms to 
the breaking point.” He furthers argues that property strategies, i.e. to sell or 
lease, to renovate or to build new were once viewed as securely within the 
domain of a real-estate department. Property strategies can no longer 
accommodate organisational strategies: from the cost of operating buildings; 
decisions about information technology; their effect on attracting and retaining 
top-quality staff. Space costs money. It is not intended in this study to analyse 
the evolution of building space or different areas in a building, other than to take 
space in its totality. These different areas in a building are recognised as 
important because they form part of the total building structure. Cloete 
(2002:53) is of the opinion that the construction area is one of the major factors 
determining building cost and rentable area, which determines income. The ratio 
between the two is an important consideration in the evaluation of the efficiency 
of design.  The efficiency of building design and the management of space in the 
public sector are major challenges facing facilities managers. This forms the crux 
of the matter in the generation of income in a property management business. 
The dynamics of property management environment are forcing the public sector 
to change from the philosophy of business as usual. 
 
2.4.2 Rising employee expectations 
Businesses today have realised the importance of the contribution of employees 
in the survival of their organisations, as well as in the meeting of set objectives. 
This has put more pressure on all organisations. Whether they are public or 
private is immaterial. The studies conducted on capital investment in human 
resources have shown dramatic improvement in the productivity of the 
organisation. Price (1997:57) states that “The survey of owners and managers in 
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3000 businesses showed that whereas a 10% increase in capital investment 
(machinery, tools, buildings, etc.) produced a 3.4% increase in productivity, a 
10% improvement in education attainment increased productivity by 8.4%.” 
These studies have made employees realise their importance in the 
organisations. They now have more demands and expectations.   
 
“Wouldn’t it be great if there weren’t any employees? (Many university professors 
would prefer colleges without students; architects like commissions without 
clients). The world would be much simpler if we did not have to contend with 
other people’s expectations, desires, needs, preferences, that is, their 
idiosyncracies. But although it would be much easier, it also would be 
exceedingly boring, if not pointless” (Becker, 1990:12). The rise of employee 
expectations is one of the reasons behind the advancement of FM in business. 
The employees of today are sophisticated, they expect more than safe 
environments. They want good, comfortable, pleasant working conditions-
coupled with meaningful relationships and recognition.   
 
Becker (1990:12) further argues: “It is the staff that represents 92% of 
organisational costs over the life of a building, and it is the staff that ultimately 
determines the success or failure of any enterprise. Again, understanding 
employees’ environmental expectations and meeting them, while coping with the 
kinds of demands we note now, requires considerably greater effort and 
imagination than in the past.” This is the true perspective of employees today. 
The disparities between the private and public sector are forcing governments to 
provide employees with acceptable environmental conditions, especially in 
sectors in which there is a demand for highly qualified scarce skills, which are 
central to organisational effectiveness.  
 
2.4.3 Information technology 
Information technology (IT) is the most important pillar and the competitive 
cutting edge of the business of today. Computers are now on almost every 
employee’s desk and one cannot imagine surviving without them. Information 
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systems perform many of the functions of an organisation, from data capturing 
to transforming this data into information and information into knowledge, which 
is the heart of the organisation. IT is so advanced that it provides the following 
functions: transaction processing systems, management information systems, 
decision support systems, executive information systems, communication and 
collaboration systems, expert systems and office automation systems (Whitten, 
Bentley and Dittman, 2004:12). Becker (1990:9) further argues that the 
proliferation of IT in the form of both office automation and automated building 
management systems has placed enormous new demands on buildings. 
Computer developments are continually advancing in the built environment in all 
services related to building. These include automated building management 
systems for security, fire control, lighting, temperature, ventilation and elevator 
systems. These technical advancements have changed the ways in which 
buildings are designed, putting more challenges to FM.  
 
2.4.4 Global competition 
Competition is increasing daily in the business environment and has a huge 
impact on the profitability of an organisation. It is unavoidable then to design 
buildings and their services that will strengthen the competitiveness of 
organisations. According to Whitten et al. (2004:23), from the 1990s there has 
been a significant trend of economic globalisation, which resulted in strong global 
competition. Facilities managers are facing huge pressure to cut the cost of 
management of buildings and their related services. It is becoming a reality that 
property is important in both the public and private sectors because it has a part 
to play in meeting shareholders’ expectations for earnings and share price 
growth. There is a strong focus in the public sector on achieving value for money 
and efficiency in the delivery of public service; therefore, property management, 
which encompasses FM, cannot fall behind. 
 
Robson (1997:273) states that the world is opening up, leading to the 
consequent issues of globalisation of trade. The days of limited competition are 
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over. Facilities managers are faced with the mammoth task of configuration and 
integration of the elements that form the competitive world of business. 
2.4.5 Cost of mistakes 
This is an interesting challenge to the built environment professionals. Cloete 
(2002:10) states unambiguously that there is no perfect building. He further 
argues that “the architectural profession and all other professions involved in the 
production of buildings attempt very hard to achieve perfect buildings, but 
perfect buildings are a misnomer.” Becker (1990:13) qualifies this statement by 
stating that huge amounts of money are spent on buildings and this makes 
mistakes more expensive.   
 
It is realised that buildings are never perfect, and the professions involved in 
building production and occupiers of buildings should understand the mistakes 
that come with the building and learn to manage them (Cloete, 2002:11). These 
statements prove the point that FM has a big role in the management of these 
building anomalies, and it is here to stay as long as our society is faced with 
these building dilemmas. 
 
 
2.5 FACILITIES MANAGEMENT TRANSFORMATION 
 
Transformation is an operational concept which is often used when turning raw 
material (input) through a configuration process, which results in output, i.e. a 
product or service. This concept is used when there is an indication or suspicion 
that things are not moving the way they should therefore, they need to be 
turned around. Johnson and Scholes (cited in Tonono, 2003:16) are of the view 
that an organisation needs to be seen, not as a stable hierarchy, but as an 
adoptive, continually changing, learning organisation, capable of benefiting from 
the variety of knowledge, experience and skills of individuals. Organisational 
culture should encourage mutual questioning and challenge around a shared 
purpose or vision. 
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FM transformation is not an event, but a process that will keep on going as long 
as the organisation exists. Reference is made to an organisation with the view 
that it is made up of people, physical infrastructure and technology, all of which 
are continuously changing. The purpose of transforming an organisation is to 
have a healthy business that is going to meet shareholder and government 
expectations, one which is effective, efficient and provides a safe working 
environment for the public sector. 
 
McKeown and Philip (cited in Tonono, 2003:18), see transformation as an 
overarching concept encompassing a range of strategies which an organisation 
adopts in order to bring about significant improvement in its business 
performance. The following concepts encompass the main transformation 
strategies that the authors advocated:  
• Business process re-engineering; 
• Organisational development; 
• Total quality management; and 
• Information technology. 
These strategies identify the realities of business transformation and support the 
argument that true business transformation should be viewed as a multi-stage 
process, one which demands an integrated approach to the application of 
supporting competitive advantages. Transformation is widely used in many 
spheres of life, be it business, church, government, sport or production. It can be 
regarded as a universal concept which cannot be seen as foreign to FM, because 
it has the same goals intended by FM practitioners. Fig 2.2 illustrates how 
transformation is unfolding in a real operation environment. 
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Figure 2.2: Transformation Model 
Source: Pycraft et al,(as cited in Tonono 2003) 
 
2.5.1 Business process re-engineering  
This is a well-known and popular concept in the business circles’ improvement 
strategy for the past ten years. According to Fitzgerald and Murphy (1996:1) 
business process re-engineering (BPR) is quite a new concept emerging in the 
work of many writers. It is about the configuration of resources and activities to 
create or achieve a dramatic performance improvement of an organisation. It is 
one of the strategies employed by many organisations in the process of 
improving their performances in the competitive world of business. Business 
processes are the fundamental building blocks of organisational success and BPR 
is an approach for redesigning the way the work is done to better support an 
organisation’s mission and reduce costs. It identifies, analyses and redesigns an 
organisation’s core business processes with the objective of achieving dramatic 
improvements in the critical performance measures, such as cost, quality, service 
and speed. 
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Muthu, Whitman and Cheraghi (1999:1) state: “In today’s ever-changing world, 
the only thing that does not change is ‘change’ itself. In a world increasingly 
driven by the three Cs: Customer, Competition and Change, companies are on 
the lookout for new solutions for their business problems.” Through business 
process re-engineering many organisations in the world have achieved incredible 
successes and gained a competitive edge in the market. Muthu et al. (1999:1) 
define re-engineering as a fundamental rethinking and radical design of business 
processes to achieve dramatic improvement in critical, contemporary measures of 
performance such as cost, quality, service and speed. They further argue that it 
does not believe in small improvements, rather it aims at total reinvention. It is 
not for organisations that want a ten percent improvement; it is for the ones that 
need ten-fold increases. 
 
Having reviewed the literature, it is clear that the concept in question is 
applicable in addressing the shortcomings of FM in the public sector. Public 
sector performance in the built environment has been under scrutiny in all circles 
of business, hence transformation is inevitable. Poor and outdated property 
management systems have resulted in the poor performance of most buildings 
that are state owned, putting more pressure on FM. Today’s work force has 
expectations more advanced than ten years ago. This alone puts pressure on 
facilities managers. The following diagram illustrates the evolution of BPR, 
ensuring ways to the top. The BPR concepts are not discussed, this is merely an 
illustration of how they relate to FM. 
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Figure 2.3: BPR – The Surest Way to the Top 
Source: Fitzgerald and Murphy (1996). 
 
FM constitutes a huge portfolio in the public sector. It is fitting to investigate the 
incorporation of BPR as the means of transforming the management of buildings 
and their related services in the public sector. Fig 2.3 seems to have what it 
takes for transformation and is well aligned to the public sector environment.  
 
2.5.2 Organisational development  
French and Bell (cited in Waclawski and Church, 2006:8) define organisational 
development (OD) as “a long-range effort to improve an organisation’s problem 
solving and renewal process, particularly through a more effective and 
collaborative management of an organisational culture, with the assistance of a 
change agent or catalyst, and the use of the theory and technology of applied 
behavioural science, including action research.” It focuses on methods of 
changing work-related behaviours and attitudes that can be directed to 
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individuals, groups and the entire organisation. Philbin and Mikush (1995:6) 
further state that OD is a process through which an organisation develops the 
internal capacity to be the most effective it can be in its mission work and sustain 
itself over the long term. Transformation does not only focus on systems but also 
on people, who form an important asset of the organisation. All systems can be 
changed, but if the human capital is not transformed, that organisation is 
doomed to fail. Philbin and Mikush (1995:6) identified five main principles or 
levels that contribute to the process of organisational development, namely:   
• Organisational survival; 
• Be the best we can be; 
• Raising more resources for the mission work; 
• Walking our talk; and 
• Developing staff and board members so they can improve programme results. 
 
It must be remembered that while FM is about people, processes, physical 
infrastructure and technology, the main driving force of these variables is people. 
An organisation can have or transform all the other variables, but if its workforce 
is not transformed, there will be no improvement, efficiency and effectiveness. 
Hence, OD plays a major role in transformation. People are the most vital 
resource of any organisation. To “walk the talk” involves a commitment to value 
and respect people as intelligent and capable human beings who add meaning to 
the organisation. 
 
2.5.3 Total quality management  
Total quality management (TQM) is an aged development concept, dating back 
to the era of Fredrick Taylor (1920s), that evaluates and improves the quality of 
manufactured goods (Smith, 1999:61). Pycraft et al. (1997:732) define TQM as 
an effective system for integrating quality development, quality maintenance and 
quality improvement efforts of the various groups in an organisation to enable 
production and service at the most economical levels, allowing for full customer 
satisfaction. The public sector has been condemned for non-delivery and poor 
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services; therefore, the integration of TQM in the transformation process, as 
defined by the authors above, seems to be appropriate.  
 
Capecio and Moorehouse (cited in Smith, 1999:61) refer to TQM as “a 
management process and set of disciplines that are co-ordinated to ensure that 
the organisation consistently meets and exceeds customer requirements.” It is 
possible that TQM is the way of managing the future, not only in assuring 
product or service quality – it is a way of managing people and business 
processes to ensure complete customer satisfaction at every stage, both 
internally and externally.  
 
The United Kingdom Department of Trade and Industry (2006:1) advocates the 
following diagram (Figure 2.4) for the evolution of TQM in organisation 
transformation. The diagram illustrates its core ingredients which, when 
combined with effective leadership, result in an organisation doing the right 
things from the start. The success of TQM is the result of the interface between 
the core (customer – supplier) with culture, communication and commitment, 
and the support derived from the key management functions of people, 
processes and systems in the organisation. These drivers of TQM in 
transformation lead directly to better FM.  
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Figure 2.4: The Core of Total Quality Management 
Source: United Kingdom Department of Trade and Industry (2006) 
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2.5.4 Information technology  
In leading organisations, most personnel have access to basic computing power 
and applications. The rapid increase of IT in the world has forced many 
organisations to invest in IT if they want to be competitive and remain in 
business. IT forms a fundamental support system that has become a basic need 
for organisations, be they big or small in business circles. Whitten et al. 
(2004:12) define IT as “a contemporary term that describes the combination of 
computer technology (hardware and software) with telecommunications 
technology (data, image and voice networks).” Globalisation of the economy, 
knowledge asset management, electronic commerce and business, security and 
privacy, business process design, continuous improvement and total quality 
management are the business drivers of information systems. Whitten et al. 
(2004:12) identified the following as the most important functions that have 
resulted in the evolution of information systems: 
• Transaction processing systems; 
• Management information systems; 
• Decision support systems; 
• Executive information systems; 
• Expert systems; 
• Communication and collaboration systems; and 
• Office automation systems. 
The role that is played by IT, judging from the above functions, makes it 
inevitable in today’s business world. The success of FM in the built environment 
is largely dependent on IT. 
 
Griffiths (1996:39) states: “Throughout the world, more and more facilities 
managers are being put into accountability roles with regard to their area, which 
has been re-engineered as a ‘profit centre’. What more can be done to make a 
facility a profit centre? The whole company needs to work together, and in lieu of 
meetings and memos, there is actually a way to ensure that the whole company 
has pertinent data from the facility side of the business that assists all other 
areas of the company in their ability to do their job.” It is becoming obvious that 
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FM has a major role in the company; therefore, a computerised solution is just as 
strategic as any management decision. Decision must be made using complete 
information as well as specific knowledge of the full operations of the company.  
 
Katipamula, Brambley, Pratt and Chassin (1999:51) argue that the recent 
developments in open communication standards for building automation systems, 
as well as the pervasive use of the Internet and intranet technologies, have 
created a flood of new options for owners and operators of distributed facilities. 
These technologies and market developments are increasingly putting more 
pressure on the need for building–generated information. The benefits from 
these technologies are forcing facilities managers to acquire or develop new 
capabilities and resources to better manage building information and its related 
services. The building automation system is making IT unavoidable in the built 
environment. The following benefits seem to qualify the use of IT in FM today 
(Katipamula et al., 1999:52): 
• Automated, remote fault detection and diagnostics of building systems and 
subsystems; 
• Tracking energy use and end-uses by a building or a group of buildings can 
lead to better monitoring and verification of guaranteed savings contracts, 
better reporting and benchmarks of building performance; 
• Ability to forecast energy budgets and prepare energy purchasing plans; and 
• Optimisation across multiple buildings and building systems. 
 
It is undoubtedly useful when making management decisions that data must be 
accurate and current. Therefore, it is undeniable that FM needs a system that 
can log and store large amounts of data on buildings and equipments. This 
proves the importance of IT to FM in the management of buildings and their 
related services. 
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2.6 FACILITIES MANAGEMENT STRATEGY 
 
There are many definitions of FM, but the most commonly used one is that it is 
an integrated approach to operating, maintaining, improving and adapting 
buildings and infrastructure of an organisation in order to create an environment 
that strongly supports the primary objectives of the organisation (Atkin and 
Brooks, 2005:1). The building portfolio in the public sector represents substantial 
investment for the State and has to accommodate and support a range of 
activities while taking into account competing needs. These activities demand an 
environment where the State has to identify its core business, for which an 
appropriate environment must be created in buildings; however, it cannot lose 
sight of its support services (non-core business). There is a strong relationship 
between the two and this is clearly illustrated in fig 2.5.  
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Figure 2.5: Basic Relationship between Core and Non-core Business 
Source: Atkin and Brooks (2005) 
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In most cases, an organisation must distinguish between the core business and 
non-core business as part of the drive for customer satisfaction and to achieve 
best value. Atkin and Brooks (2005:3) further argue that FM creates an 
environment that is conducive to carry out the organisation’s primary operations, 
taking an integrated view of the services infrastructure, then uses this to deliver 
customer satisfaction and best value through support for and enhancement of 
the core business. This view is clearly illustrated in Figure 2.5. In the same vein, 
FM is viewed as something that will achieve the following: 
• Support people in their work and other activities; 
• Enhance individual well-being; 
• Enable the organisation to deliver effective and responsive services; 
• Sweat the physical assets, i.e. make them highly cost effective; 
• Allow for future changes in the use of space; 
• Provide competitive advantage to the organisation’s core business; and  
• Enhance the organisation’s culture and image. 
 
The whole concept of core business and non-core business necessitates the 
definition of strategy in the context of FM. Johnson and Scholes (1999:10) define 
strategy as the direction and scope of an organisation over the long term, which 
achieves an organisation’s advantage through configuration of its resources 
within the changing environment to meet the needs of markets and fulfil 
stakeholder expectations. A business or organisation without direction is like a 
ship without a rudder, i.e. it will not reach its destination. The destination of the 
business is the bottom line (profit) through the efficient use of resources. FM is 
not immune from this notion and forms the longest phase of the property 
management cycle; hence, strategic management plays a major role in the 
management of the property portfolio. Thompson and Strickland (2003:4) are of 
the opinion that without a strategy, managers have no prescription for doing 
business, no road map for competitive advantage and no game plan for pleasing 
customers or achieving good performance. 
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2.6.1 Facilities management development strategy 
Development of FM strategy is a project in its own right and must be undertaken 
rigorously, using appropriate techniques and tools (Atkin and Brooks, 2005:12). 
Many authors on strategic management have identified three important pillars 
that form strategic management, namely: analysis, choice or solution and 
implementation. Atkin and Brooks (2005:12) support this stating that an 
organisation should follow these three stages to produce an effective strategy for 
the management of its facilities. 
• Analysis – all relevant facts are assembled, including the organisation’s 
objectives, needs and policies, a review of resources, processes, systems and 
the physical assets, together with their attributes in terms of space, function 
and utilisation; 
• Solution – criteria for judging options are defined and evaluated against the 
objectives of the organisation to produce a FM strategy; and 
• Implementation – this completes the strategic planning and development 
process through the establishment of an implementation plan that 
incorporates the key elements of procurement, mobilisation, training, 
communication, review and feedback. Fig 2.6 illustrates the process of 
developing a FM strategy and shows three main stages with their contributory 
elements.  
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Figure 2.6: Process of Developing a FM strategy 
Source: Atkin and Brooks (2005) 
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On completion, the FM strategy should become an integral part of an 
organisation’s strategic and operating plans and should comprise the following: 
• Financial objectives; 
• Goals and critical success factors; 
• Customer-focus strategy; 
• Procurement strategy; 
• In-house/ outsourcing strategy; 
• Technical strategy;  
• Human resource plan; 
• Business processes; and 
• Information and communication technology. 
 
2.6.1.1   Strategic analysis of facilities management 
Strategic analysis is concerned with a thorough understanding of the present 
state of an organisation’s real estate and its approach to facilities management. 
The following strategic analysis elements are paramount (Atkin and Brooks, 
2005:14-25): 
• Services audit and review: This entails the organisational identification and 
differentiation between the core and non-core business activities. This will 
allow an organisation to concentrate its efforts on where they are most 
needed in terms of running the business. It will be up to that organisation to 
determine its non-core business activities due to the fact that what is non-
core to one organisation might be core to another. This is the responsibility of 
the senior management of the organisation because it is the most 
knowledgeable in terms of the direction and future of the organisation. It is 
important that an organisation should critically look at examining existing 
policies in terms of corporate guidelines, performance standards, quality 
assurance, health and safety and other statutory requirements. Undoubtedly, 
business processes and procedures, including service delivery, should be 
thoroughly investigated based on the FM strategy. 
• Assessment of expectations and objectives: It is the responsibility of the 
organisation to define its expectations and objectives for facilities with relative 
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ease. The objectives of FM must be embodied in a formal statement as part 
of the organisation’s overall mission statement. It is important that these 
objectives relate to the business needs, as identified in the strategic plan of 
the organisation. 
• Portfolio audit: This is a real-estate issue, as the provision of support services, 
maintenance plans and assessment of risk needs strong consideration in 
terms of asset management. The thorough investigation of the portfolio is 
paramount to determine the space utilisation and procedures. This will enable 
the organisation to raise the awareness of how space is being utilised and 
how economical usage is. 
• Resource audit: Human resources are the key in the portfolio. It is important 
to do a desk-top analysis of personnel employed in the provision of facilities 
and support services. This exercise will assist in the determination of the 
capacity of the portfolio to cover in-house and outsourced arrangements. The 
resource audit should concentrate on people (by determining their skill 
profiles and identifying gaps), service providers (by assessing capabilities, 
scope and terms of engagement) and systems (by establishing technological 
readiness and systems audits). 
• Market audit: It is important from time to time that market audits be 
conducted so as to establish the state of the real estate on the market and 
the availability of service providers. This information can be made available 
during the preparation of an accommodation strategy and from the valuation 
of assets for financial accounting purposes.  
 
2.6.1.2 Developing solutions 
This is the time for a robust and structured approach to the adoption of the 
information gathered during the analysis. Any information derived from the 
strategic analysis should be open, without bias and allowing for new ideas and 
innovative solutions to flow. Atkin and Brooks (2005) indicate that this process 
entails the following issues of strategic choice:   
Generation of options: At this stage the analysis and identification of gaps have 
been achieved as well as how well the attributes of FM match up to the needs of 
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the organisation. This means that the generation of options is to close or bridge 
the gaps that were identified as well as to align innovative solutions with present 
and future needs. It is important to play with creativity and even extend to 
‘thinking the unthinkable.’ This is the time of generating options and the focus 
should be rigorously on that, leaving evaluation for a later stage in the process.  
• Evaluation of options: This can be examined in the context of strategic 
analysis to assess their relative merits. These options should be built on 
strengths and aim to overcome weaknesses, while minimising the threats 
facing the business. It is about the assessment of suitability of the strategy 
without forgetting its feasibility and acceptability to stakeholders (Johnson 
and Scholes, 1999:22). Criteria evaluation of options should be explicit and 
open to review so as to avoid failures. 
• Selection of option(s): This is a straightforward stage if the thorough and 
rigorous work undertaken in the preceding stages, and the preferred options, 
have been made very clear. At the conclusion of this stage, the FM strategy 
can be reflected in the organisation’s overall strategic plan and its 
accommodation strategy.  
 
2.6.1.3 Strategy implementation 
Strategy implementation is concerned with the translation of strategy into 
organisational action through organisational structure and design, resource 
planning and the management of strategic change (Ibid). Good strategy 
implementation involves creating a strong “fit” between the way things are done 
internally and what it will take for the strategy to succeed (Thompson and 
Strickland, 2003:19). Once strategic implementation is established, a policy 
statement should be developed which will take cognisance of operational plans 
and implementation. This plan should incorporate best practice in human 
resources management. It will include milestones, timetables and the details of 
organisational risk management as they relate to FM. Atkin and Brooks (2005) 
advocate the following areas as key to the implementation of strategy of FM: 
• Communication: Communication is an integral part in the successful 
implementation of the strategy. It is important that effective communication 
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between the organisation and stakeholders is maintained to as to ensure that 
all parties understand the implementation of the strategy. Everybody 
concerned should be part of the discussion about the organisation and 
structure. If this is not done, the implementation is bound to fail. Employees 
need to understand and recognise that FM is a wide subject with its own 
specialities, which need closer cooperation amongst them. Regular and clear 
communication is the only mechanism that will cultivate the relationship 
among the employees. 
• People and systems: This is a very important aspect in the implementation of 
the strategy which, when bringing about any change, needs to be carried out 
in a controlled way. In order to achieve this, the organisation needs to 
develop employees’ skills and understanding so that they are conversant with 
the meaning and practice of FM. Training and education accompanied by 
individual mentoring will undoubtedly achieve these aims and enhance 
competence. Systems and procedures development will ensure a sustainable 
FM implementation strategy. This should be an ongoing exercise, hence, a 
culture of continual improvement with periodic performance assessment 
should be developed.    
• Resource planning: Optimal use of resources requires planning. Planning and 
controlling the use of resources efficiently and effectively is a job in its own 
right. It is human to forget, therefore, information, communication and 
technology can help with this through the use of planning and scheduling 
software to allocate resources to individual tasks. The engagement of IT will 
also assist in measuring progress and performance. 
• Procurement: This is a wide concept and is not about inviting or obtaining 
quotations and placing orders. A wide range of issues must be taken into 
account, and more often than not, this requires technical knowledge of the 
area of procurement. The principles of procurement best practice must be 
adhered to as entrenched in public procurement legislation.  
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2.7 CONCLUSION 
 
The public sector constitutes a huge property portfolio investment which results 
in an enormous contribution to the economy of this country. Having this huge 
investment undoubtedly requires a substantial amount of resources to maintain 
this portfolio. Many authors referred to in this document have indicated the 
magnitude of deferred maintenance in the public sector and its impact on the 
economy and performance of this investment. Property maintenance forms part 
of facilities management, not FM in its entirety, as most people regard it. FM 
constitutes 53% of the total life cycle cost (LCC) of a building without 
depreciation, which would increase the figure if taken into consideration 
(Hauptfleisch, 2006). FM is living in the dynamic world of business and is 
becoming a central part of the built environment. Integration and coordination of 
people, physical infrastructure, processes and technology to achieve the 
objectives of an organisation are huge challenges.  
 
The challenge of today is the reduction of life cycle costs of a building so as to 
increase its profitability as expected by shareholders. It is the responsibility of 
facilities managers to come up with strategies that will improve the performance 
of buildings and their related services. Factors that influence and encompass the 
growth of FM are here to stay, therefore, transformation and strategy 
development in the public sector are paramount for competitiveness. FM has 
been in the basement for far too long and the time has come for it to start taking 
its seat in the boardroom. Indications and developments in the built environment 
are showing the recognition of this discipline, even in developing countries. FM is 
taking its position in the built environment. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
 
“In virtually every subject area, our knowledge is incomplete and problems are 
waiting to be solved. We can address the holes in our knowledge and those 
unresolved problems by asking relevant questions and then seeking answers 
through systematic research” (Leedy and Ormrod, 2005:1). 
 
3.1 INTRODUCTION 
 
This chapter discusses and explains the research methodology used to acquire 
the data to be analysed. It also describes the research methodology, data 
collection procedure, quantitative research, questionnaire design, sample size 
and the administration of the questionnaire. 
 
The principles of applied research were adopted because it was envisaged that 
the study was trying to solve the existing problem of FM in the public sector. 
Collis and Hussey (2003:13) define applied research as research study which is 
designed to apply its findings to solve a specific, existing problem. Leedy and 
Ormrod (2005:43) argue that applied research is research that can inform human 
decision-making about practical problems. Horward and Peters (as cited in 
Tonono, 2003:12) further explain the aims of applied research as a solution to a 
practical problem and the fulfilment of an objective within an organisation. 
Because this study is undoubtedly about management research, it requires the 
principles of management research. Howard and Peters (1990) define 
management research as the application of information which has been gathered 
and analysed as part of the resolution to a given problem or question. This 
information should contribute directly or indirectly to the decision making 
processes of an organisation and have sufficient depth and rigour to satisfy an 
organisational clientele. 
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Research methodologies used support this type of research, enabling solutions to 
the current problem facing FM in the public sector. Leedy, as cited in Buys 
(2004), states that facts are needed to solve any research problem. Leedy further 
points out four types of data, each of which will affect the method of research 
used, as follows: 
• Written records and accounts of past happenings and events, commonly 
called historical data; 
• Observation for whose transmission description is the best vehicle 
(observations made directly at the scene of occurrence and then relayed 
as facts); 
• Observations that are quantified and exist in the form of numerical 
concepts (data must be evaluated and interpreted by appropriate 
mathematical or statistical procedures), and 
• Observations of certain differences and likenesses that arise from 
comparison or contrast of one set of observations with another set of 
similar observations (data usually referred to as experimental data). 
Quantitative research is considered an appropriate research methodology for this 
study. The data required for this research was mainly obtained through 
questionnaires, which were distributed among the relevant officials in the 
department, i.e. those who are already involved in FM one way or another. The 
results and detailed analysis of the data are discussed in Chapters 4 and 5. 
 
3.2 RESEARCH METHODOLOGY 
 
A preliminary research approach comprising a quantitative method of gathering 
data was used to generate important information from the target sample. Mouton 
and Prozesky (2001:327) argue that quantitative research methodology is 
considered more appropriate in action or applied research. Pilot questionnaires 
were distributed using a convenient sample of FM practitioners in the Regional 
Office of the NDPW in Port Elizabeth. This assisted the researcher to modify and 
eliminate those ambiguous areas or questions in the questionnaire and to gauge 
the standard of the questions in this regard.  
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3.3 DATA COLLECTION PROCEDURE 
 
The primary data used in the study was obtained from Regional Managers (Chief 
Directors and Directors), Property Managers (Directors and Deputy Directors) and 
Facilities Managers (Deputy Directors and Assistant Directors) of the NDPW. This 
sample was selected in order to avoid bias, since it was assumed that each group 
possesses certain characteristics which other groups might not have. Collis and 
Hussey (2003:156) recommend this approach. 
 
The secondary data used in the study was obtained through a literature study of 
relevant publications from various sources such as reports, books, the Internet 
and articles. 
 
3.4 QUANTITATIVE RESEARCH  
 
The quantitative approach through action research was adopted, the type of 
applied research within the positivist paradigm or methodology. Quantitative 
research is perceived to be objective in nature and involves examining and 
concentrates on measuring the phenomena   (Collis and Hussey, 2003:13). It 
involves collection and analysis of numerical data and applying statistical tests 
(Ibid: 13). 
 
3.5 RESEARCH ANALYSIS 
 
The Statistical Department at the Nelson Mandela Metropolitan University was 
approached to assist in the statistical presentation of the data. The questionnaire 
was coded to make it easy for the capturing of the data on the spreadsheet for 
statistical analysis. All the data from the questionnaires was captured for 
analysis. Quantitative statistical results were produced to assist in the analysis of 
the research and are attached in the appendices. Various tables were created 
where all statistical data (observations and frequencies) was captured. The 
weighted average was calculated where necessary to determine the positive or 
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negative position on each statement from the respondents and were then ranked 
accordingly. 
 
Furthermore, inferential statistical analysis (Chi-square) and Cramér’s V were 
used to assess the statistical significance of findings and strength of the 
relationship. Chi-square test is one of nonparametric tests that uses sample data 
to evaluate hypotheses about the proportions or relationships that exist within 
the population (Gravetter and Wallnau, 2005:455).  Cramér’s V is the measure of 
the strength of relationship between two variables (Harris, 1998:466).  The Chi-
square test tells only if the relationship between the two variables is statistically 
significant. It does not provide a measure for the strength of that relationship, 
hence Cramér’s V or phi coefficient is used (Ibid, 465). The American 
Psychological Association (APA) methodology of reporting was adopted for the 
interpretation of results on most of the tables.  
 
All the above mentioned tests evaluated the statements made about FM in 
relation to the hypotheses as in Chapter One. Each statement was statistically 
analysed and tested so as to determine its relationship and the strength of that 
relationship to the specific main question asked about FM.   
 
 
3.6 QUESTIONNAIRE DESIGN 
 
The questionnaire technique, or research instrument, was chosen on the basis 
that it would encourage independent thinking by the respondents when 
answering. It was also envisaged that it would assist the researcher in solving 
the problem. The questionnaire was tested for validity and understanding by 
conducting a pilot study on two individuals from the organisation. 
 
The questionnaire was designed under the guidance and expertise of the 
Statistical Department at the Nelson Mandela Metropolitan University and the 
researcher’s supervisors. The literature review contributed an important part in 
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the design of the questionnaire. Many sources of information such as the 
Internet, journals, magazines and other reliable sources assisted the researcher 
in the theory of the study. The Nelson Mandela Metropolitan University Library 
Services played a major role in the provision of reading material about the 
subject. This information was used to construct the questionnaire for the survey.  
 
When the questionnaire was completed, it was submitted, accompanied by a 
covering letter, to the research supervisors for their input and comment. 
Thereafter, it was distributed to various research groups for completion. The 
questionnaire was set up to gather information on:  
• Background/biographical information on respondents – Section A; and  
• Attitudes and perceptions with regard to FM – Section B.  
 
The questionnaire consisted of five pages with questions and statements to make 
it easy for respondents. According to Howard and Peters (1990:30), the simpler 
the design and the shorter the questionnaire, the more likely it is that the 
respondents would complete and return it. The larger the sample of respondents, 
the better for the researcher to infer.      
 
3.7 SAMPLE SIZE 
 
The targeted population for this research comprised 11 regional offices of NDPW 
personnel in various provinces of SA. NDPW is the largest custodian of state 
properties as well as champion in state property legislation formulation. This 
made it feasible to narrow the research to this department. The population 
sample ranged from regional managers, property managers and facilities 
managers. Senior and middle managers in the regional offices are fully involved 
in FM. They form the core in the determination of the policies and the direction 
of the organisation. The middle managers are the implementers of these policies 
and follow directives to achieve the objectives of the organisation.  
 
The sample had the following population distribution:  
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• regional managers (11);  
• property managers (11); and  
• facilities managers (11).  
This sample size was large enough to carry the research although the larger the 
sample size, the greater the probability that the sample would reflect the general 
population (Patten, 2004). Bryman and Bell (2003) argue that a large sample 
cannot guarantee the precision of the sample. It would probably be better to say 
that increasing the size of the sample increases the likely precision of the sample.  
A sample is a subset of population and should represent the main interest of the 
study, hence the focus was on the population mentioned above (Collis and 
Hussey, 2003). Sampling error and bias was minimised as much as possible, 
hence all the key drivers of FM were part of the population.  
  
It was assumed that this group of managers fully understand and know what FM 
is all about and can give good insight into the transformation strategy for FM in 
the public sector. Since this group of managers forms a small portion of the 
organisation, all of them were targeted. Gay and Airasian (cited in Leedy and 
Ormrod, 2005:207) have the following guidelines for the identification of a 
sufficient sample size: 
• For a small population, less than 100 people, there is no need for sampling; 
• If the population size is around 500, 50% of the population should be 
sampled; 
• If the population size is around 1500, 20% should be sampled; 
• Beyond a certain point (at about 5000 units or more), a sample of 400 people 
is adequate. 
This eliminated the random selection of the sample as stated in the above 
paragraph.  
 
3.8 ADMINISTRATION OF THE QUESTIONNAIRE 
 
The permission to conduct the research in the NDPW was granted by 
management. Thirty three questionnaires were electronically distributed 
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(emailed) to the targeted NDPW officials for the study. This method was found to 
be economical, time saving and convenient. No problems were foreseen and 
encountered since all officials had email facilities in their offices.  
Table 3.1 below tabulates the distribution of the questionnaires which were 
electronically mailed to various managers on the 4th of September 2006. 
 
Table 3.1: Target population distribution 
 
Function 
 
Position Population 
 
Percentage 
 
Regional Managers 
 
Property Manager 
 
Facilities Managers 
 
 
 
  
Chief Directors/Directors 
 
Directors & Deputy Directors 
 
Deputy & Assistant Directors 
 
Total 
11 
 
11 
 
11 
 
33 
 
33.4 
 
33.3 
 
33.3 
 
100 
 
 
Electronic mail messages were generated on three occasions to remind people to 
return the completed questionnaires. The respondents were requested to 
complete the questionnaires in their own time and return them by 30 September 
2006. The expected full number of questionnaires returned at the end of 
September was not achieved. Individuals who did not respond were reminded 
twice to return the questionnaires, but in vain.  Due to time constraints, it was 
decided to proceed with the processing of returned questionnaires. The 
responses were dealt with as per the methodology described. 
 
3.9 CONCLUSION 
 
The main objective of this chapter was to describe the methodology adopted in 
this research. Furthermore, this chapter tried to explain each and every 
inferential mechanism used to assist in the reaching of the conclusions of the 
research.  The literature review provided the background information to construct 
the questionnaire, which was used to gather information from the respondents. 
The positivist research approach was the only method deemed fit for this study 
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and analysis of the findings was adopted as such. The data obtained from the 
questionnaires was used to assist in testing the hypotheses. 
 
The next chapter presents the results obtained from the quantitative research. 
The questionnaire was used as key instrument to collect the data. Various 
statistical tests were adopted for the analysis of the data, assisting in the testing 
of hypotheses and reaching of the conclusions. The research results follow. 
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CHAPTER 4 
EMPIRICAL RESEARCH  
RESULTS, ANALYSIS AND INTEPRETATION 
 
4.1 INTRODUCTION 
 
The literature review in Chapter 2 dealt extensively with the subject of FM and 
how transformation strategy can be applied to it. The literature review formed 
the basis of the theory of this subject and supported the primary data. This 
chapter attempts to analyse all the data collected in the empirical investigation.  
 
The findings of the results of the empirical research through the literature review 
and primary data collection are evaluated. The procedures and the methods used 
for measuring and the analysis of data follow.  
 
4.2 RESPONSE TO THE QUESTIONNAIRE 
 
A stratified sampling of thirty three managers was drawn from NDPW to ensure 
an unbiased sample population.  
 
Seventeen individuals responded by returning completed questionnaires. This 
number constitutes 51.5% of the individuals who responded, which translates to 
a 35.52% response rate. This was considered sufficient enough to continue with 
the analysis of the results. The response rate has been calculated using the 
formula: 17÷33×100−16 (Bryman and Bell, 2003). According to Bryman and Bell 
(2003) citing Mitchell (1985) found that a range of response rates of 30 – 94 per 
cent even below as 18 per cent in the field of organisational research is rated 
acceptable.  There were no spoiled questionnaires. Figure 4.1 below presents the 
population distribution of respondents to the questionnaire. 
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Figure 4.1: Response to the Questionnaire 
 
Figure 4.1 indicates that 65% of the respondents were facilities managers, 23% 
regional managers and 12% property managers. The majority of individuals who 
did not respond to questionnaires were amongst the property managers and 
regional managers. This is not a good reflection for senior management not to 
respond to such a study because these people form the core of leadership in the 
organisation and are part of the decision-makers.  
 
4.3 RESULTS 
 
The results on data gathered were based on the answers emanating from the 
questionnaire. The questionnaire was divided into two sections: biographical 
information and attitudes and perceptions regarding FM.  
 
4.3.1 Biographical Information  
 
This section consisted of seven questions to determine the position, knowledge 
and experience of managers in FM. The responses to the questions are tabulated 
below, with results and interpretation of the data.  
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(1) Which of the following positions do you hold in your organisation? 
Table 4.1: Position in the Organisation 
 
Function Position Number of 
respondents 
Percentage 
Regional Managers Chief Directors/Directors 4 23 
Property Managers Directors/Deputy Directors 2 12 
Facilities Managers Deputy & Assistant 
Directors 
11 65 
Total  17 100 
 
Table 4.1 indicates that out of 17 respondents, 65% were facilities managers, 
23% regional managers and 12% property managers. It was hoped to get a 100 
percent response, particularly from regional and property managers because they 
form the senior management of this organisation.  
 
The high response of regional and property managers would have made a 
significant input to the study, more especially in the statistical analysis. The 
larger the sample of the respondents, the better the statistical analysis. However, 
the high percentage (65%) of responses from the facilities’ managers group 
should give a true and accurate reflection of the state of FM in this organisation. 
(2) How long have you been employed in your organisation? 
 
Table 4.2: Years Employed in the Organization 
 
Years Number of respondents Percentage 
Less than a year 3 18 
1-5 years 5 29 
6-9 years 3 18 
10 years and more 6 35 
Total 17 100 
 
Table 4.2 indicates that 35% of the respondents had ten years and more, 29% 
1-5 years, 18% 6-9 years and, lastly, 18% less than a year.  
 
Table 4.2 indicates that the majority of respondents (53%) had been employed 
for more than 6 years in the organisation while 47% had less than a year to five 
years, which might pose a challenge to FM. It is common understanding that a 
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person that has spent a lengthy period in an organisation has better knowledge 
and insight about it, which gives him/her an added advantage in the performance 
of his/her responsibilities.  
 
(3) How many personnel do you have in your department / division? 
 
Table 4.3: Personnel in your Department/Division 
 
Size distribution Number of respondents Percentage 
Less than 10 4 23 
10-49 2 12 
50-99 1 6 
100-199 2 12 
200 or more 8 47 
Total 17 100 
 
Table 4.3 indicates that 47% of the respondents had 200 or more personnel, 
23% less than 10, 12% 100-199, 12% 10-49 and 6% 50-99.  
 
It is also noted from the table that 65% of respondents have more than fifty 
employees, which could be a result of the size of the regional office eg. offices 
like Durban, Cape Town, Port Elizabeth, Pretoria, Johannesburg and 
Bloemfontein have huge FM portfolios. FM encompasses wide disciplines; 
therefore it requires vast numbers of people to take charge of the portfolio. Only 
in rare cases will there be a few subordinates, and then only when outsourcing of 
services is practised. 
 
(4) What professional training have you undergone in facilities 
 management? 
 
Table 4.4: Training in Facilities Management 
 
Training Number of 
respondents 
Percentage 
None 10 59 
National Diploma 1 6 
Bachelor Degree 0 0 
Master Degree 2 12 
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PhD 0 0 
Other 4 23 
Total 17 100 
 
Table 4.4 indicates that 59% of the respondents had no training in FM, 23% had 
other training, 12% had Masters degree and 6% a National diploma FM. The 
findings from this table indicate that the majority of the respondents (82%) had 
no training in FM. This is a huge challenge facing this organisation. Training is 
the key for FM because without knowledge the portfolio will never yield the 
desired results. It is expected that the small number (12%) of respondents that 
have Masters degrees would be able to influence transformation of FM in this 
organisation. 
 
Finally, the results from the table indicate a serious problem in the lack of tertiary 
education, which results in a lack of knowledge and expertise in FM. It is a fact 
that without proper education or training service delivery cannot be of an 
acceptable standard.   
 
(5) How many years of experience in facilities management do you have? 
 
Table 4.5: Experience in Facilities Management 
 
Years Number of 
respondents 
Percentage 
Less than a year 3 18 
1-5 years 6 35 
6-9 years 3 18 
10 years or more 5 29 
Total 17 100 
 
Table 4.5 indicates that 35% of the respondents had 1-5 years experience, 29% 
10 years and more, 18% 6-9 years and the remaining 18% less than a year. It 
can be noted from this table that 53% of the respondents had between less than 
a year and five years experience.  
 
Experience plays a major role in any field. Experience, that is, tacit knowledge, 
forms one kind of knowledge and it is sometimes difficult to articulate it when 
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using formal language. Nonaka and Takeuchi (1995) state that tacit knowledge is 
personal knowledge embedded in individual experience and involves intangible 
factors, such as personal beliefs, perspectives and value systems. Experienced 
employees have a major role in the organisation, especially in the mentoring of 
newcomers in the working environment. Most often, new employees will be 
attached to more experienced ones until they get used to the working 
environment. 
 
(6) What is your professional membership status? 
 
Table 4.6: Professional Membership 
 
Organization Membership Percentage 
No membership 11 65 
South African Facilities Management Association 3 17 
British Institute of Facilities Management 0 0 
Chartered Institute of Building 1 6 
Other 2 12 
Total 17 100 
 
Table 4.6 indicates that 65% of the respondents had no professional 
membership, 17% were members of the South African Facilities Management 
Association, 12% members of other professional bodies and 6% members of the 
Chartered Institute of Building. 
 
The final results from the above table indicate that the majority (65%) of 
respondents are not affiliates to any of the bodies mentioned. Membership of a 
professional organisation can be a source of knowledge about that discipline for 
its members, and a place where they can discuss important developments within 
that discipline. The non-affiliation of the managers to these professional bodies 
might present some challenges to FM. The business environment is changing so 
rapidly that professional organisations are often the best source of information 
that is both current and relevant. 
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(7) To which age group do you belong? 
 
Table 4.7: Age of Respondents 
 
Age band Number of 
respondents 
Percentage 
20-29 years 1 6 
30-39 years 5 29 
40-49 years 7 41 
50 years or more 4 24 
Total 17 100 
 
Table 4.7 indicates that 41% of the respondents are 40-49 years old, 29% 30-39 
years, 24% 50 years or more and 6% 20-29 years. 65% of the respondents were 
more than 40 years old. 
 
The final results from the table indicate that the majority of respondents (65%) 
were more than 40 years old, which is a good sign of stability in the organisation. 
The older the management, the more stable the organisation (Price, 1997).  
 
4.3.2 Attitudes and Perceptions Regarding Facilities Management  
 
 This is a very lengthy section of the questionnaire. The idea was to establish the 
level of understanding of the respondents pertaining to FM and its 
implementation in the built environment. This section comprised nine questions: 
five of them were in a Likert-scale format (1=strongly disagree – 5=strongly 
agree) with each having its own sub-questions, and another four were open-
ended questions. These questions were mixed with ones about FM as a discipline 
in order to ascertain the respondent’s level of knowledge about FM. This was 
done to answer some of the questions and test the hypotheses formulated in 
Chapter 1 of this document.  
 
The responses to the various questions are tabulated in the following tables. The 
respondents were required to circle the most appropriate answer for each 
statement. 
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The section measures the attitudes and perceptions of respondents regarding FM 
in their place of work. The following abbreviations applied in the tables: 
SD=Strongly Disagree; D=Disagree; N=Neutral; A=Agree; SA=Strongly Agree 
 
(1)  To what extent do you agree that the following statements define and 
 describe facilities management? 
 
Table 4.8: Statements Describing Facilities Management (n=17) 
 
Description of FM SD D N A SA M χ² P V Ra
nk 
 
* Is here to stay 
 
1        0 
6% 
2 
12%
5       9 
82% 
4.2 13.24  <.0005 .88 1 
* It is the management of buildings               
   and their related services 
0         2 
12% 
0  9        6 
88% 
4.1 9.94 .002 .076 2 
* Practice of integrating people, business 
   process and physical    infrastructure  
0         0 4 
24%
8        5 
76% 
4.1 4.76 .029 .53 2 
* Management of specific physical    entities 
   to enable the business to carry out its 
   functions 
0           3
18% 
2 
12%
7         5 
70% 
3.8 7.12 .008 .65 3 
* Thirty years old and the fastest  growing     
   professional discipline in the built 
   environment 
1           1
12% 
5 
29%
   5       5  
59% 
3.7 9.94 .002 .76 4 
* Management of only cleaning and 
   gardening services 
1        3 
24% 
3 
18%
6        4 
58% 
3.5 4.76 .029 .53 5 
* Total management of all services that 
   support core-business  
3         3 
35% 
3 
18%
5       3 
47% 
3.1 1.47 .225 n.a. 6 
* Focuses on project management since it 
   deals with construction 
4         3 
41% 
3 
18%
3       4 
41% 
3.0 .53 .467 n.a. 7 
* Key account management 
 
3         3 
35% 
7 
41%
2        2 
24% 
2.8 1.47 .225 n.a. 8 
* Old philosophy of maintenance of 
   buildings 
4          4
47% 
3 
18%
4       2 
35% 
2.8 .06 .808 n.a. 8 
 
Table 4.8 indicates that: 
• Eighty two percent of respondents agree or strongly agree that FM is here to 
stay, with a mean rating of 4,2 and ranking 1 in agreement, while 12% 
remained neutral and 6% strongly disagreed with the statement.  It can, 
therefore, be statistically concluded that there is a significant relationship with 
this statement, χ²(1, n = 17) = 13.24, p <.0005, V > 0.88. Cramér’s V value 
indicates a strong relationship between the statement and respondents.  
 
• Eighty eight percent of the respondents agree or strongly agree that FM is the 
management of buildings and their related services, with a mean rating of 4.1 
and ranking 2 in agreement with the statement. Furthermore, statistical 
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analysis indicates a significant relationship with the statement, χ²(1, n =17) = 
9.94, p <.002, V > 0.76. Cramér’s V value also indicates a strong relationship 
with the statement.  
 
• Seventy six percent of the respondents agree or strongly that FM is the 
practice of integrating people, business processes and physical infrastructure 
with a mean rating of 4.1 and also ranked 2 while 24% remained neutral. 
Statistical analysis from the table indicates a significant relationship with the 
statement, χ²(1, n = 17) = 4.76, p <.029, V > 0.53. Cramér’s V value 
indicates a strong relationship with the statement.  
 
• Seventy percent of the respondents agree or strongly agree that FM is the 
management of specific physical entities to enable the business to carry out 
its functions with a mean rating of 3.8 and ranked 3 in support of the 
statement, while 12% remained neutral and 18% disagreed. The inferential 
statistics indicate a significant relationship in support of the statement, χ²(1, 
n = 17) = 7.12, p <.008, V > 0.65. Cramér’s V value indicates a strong 
relationship with the statement.  
 
• Fifty nine percent of the respondents agree or strongly agree that FM is thirty 
years old and the fastest growing discipline in the built environment with a 
mean rating of 3.7 and ranked 4 in the table. Statistical analysis also reveals 
that 29% of the respondents are neutral and 12% disagreed. It can be 
statistically concluded in support of the statement, χ²(1, n = 17) = 9.94, p 
<.002, V > 0.76. Cramér’s V value indicates a strong relationship with the 
statement.  
 
• Fifty nine percent of the respondents agree or strongly agree that FM is only 
management of cleaning and gardening services, with a mean rating of 3.5 
and ranked 5, while 18% remained neutral and 24% disagreed with the 
statement. The inferential statistics indicate a significant relationship with the 
statement, χ²(1, n = 17) = 4.76, p <.029, V > 0.53. Cramér’s V value 
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indicates a strong relationship with the statement. FM is not only about 
cleaning and gardening services. However, these services form part of the 
discipline. 
 
• Forty seven percent of the respondents agree or strongly agree that FM is the 
total management of all services that support the core business of the 
organisation, with a mean rating of 3.1 and ranked 6 while 18% were neutral 
and 35% disagreed with the statement. Statistical analysis revealed 
insignificant relationship with the statement, χ²(1, n = 17) = 1.47, p >.225, V 
= n.a. Cramér’s V could not be calculated, so it can be concluded that there is 
no relationship with FM. According to Diekhoff (1996) and Evans (1996) (cited 
in Harris, 1998:466) “neither phi coefficient nor Cramér’s V would ordinarily 
be calculated unless chi-square is significant.” This statement describes FM, 
yet it is strange that more than half (53%) of the respondents did not agree 
with the statement. 
 
• Forty one percent of the respondents agree or strongly agree that FM focuses 
on project management since it deals with construction, getting a mean rating 
of 3.0 and ranked 7 while 18% were neutral and 41% disagreed with the 
statement. Statistical analysis produced an insignificant relationship with the 
statement, χ²(1, n = 17) = 0.53, p >.467 V = n.a. which concludes that this 
statement has no relationship with FM.   
 
• Twenty four percent of the respondents agreed that FM is a key accounts 
management, with a mean rating of 2.82 and ranked 8 while 41% remained 
neutral and 35% disagreed with the statement. It is further noticed that 
statistical analysis revealed an insignificant relationship with the statement, χ² 
(1, n = 17) = 1.47, p >.225, V = n.a. which concludes that this statement 
has no relationship with FM.  
 
• Thirty five percent of respondents agree that FM is the old philosophy of 
maintenance of buildings, with a mean rating of 2.8 and ranked 8 while 18% 
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remained neutral and 47% disagreed with the statement. Statistical analysis 
indicates an insignificant relationship with the statement, χ²(1, n = 17) = 
0.06, p >0.808, V = n.a. which concludes that this statement has no 
relationship with FM. 
 
It was expected that there would be no respondents who would select 
“neutral” for this statement since the sample composition was people dealing 
with FM both operational and strategically. It is noticed from the table that 
18% of the respondents decided to choose “neutral”. The questions were 
structured in such a way that the respondents would choose one of the sides 
due to their expected knowledge of the discipline. This could indicate that 
there is a lack of knowledge of FM, hence some of the respondents could not 
decide. These questions were really testing FM knowledge, and how the 
respondents relate to this. Some of the statements were based on the current 
situation and the environment of the NDPW so as to test how the 
respondents relate these phenomena to FM. It is disturbing to note from the 
results that respondents could not explicitly select the statements that define 
and describe FM. This poses a challenge and reflects how erroneously FM is 
perceived in the department. 
 
Final conclusion indicates that the respondents could not define and describe 
FM. Some respondents remained neutral and could not differentiate between 
the statements that relate to FM. It can be concluded that there is a lack of 
FM understanding by some respondents. The sixth and the last three 
statements from Table 4.8 do not define or describe FM and a facilities 
manager should have identified it.  
 
Some respondents perceived that FM is only management of cleaning and 
gardening services, focus on project management and construction, key 
accounts management and the old philosophy of building maintenance. This 
is not the case. The interpretation of the data from Table 4.8 revealed that 
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many respondents lack knowledge and understanding of FM, hence they did 
align the above statements with FM.   
 
(2)  To what extent do you agree that the following stimulate the growth 
 of facilities management? 
 
Table 4.9: Factors Stimulating the Growth of Facilities Management (n=17) 
 
Factors stimulating growth FM SD D N A SA M  χ² P V Rank 
 
*  Global competition 
 
0       0 1 
6% 
9         7
94% 
4.4 13.24 <.0005 1.0 1 
*  Information technology 
 
1         0
6% 
0 11        5
94% 
4.1 13.24 <.0005 .88 2 
*  High cost of space 
 
1         0
6% 
5 
29%
5       6 
65% 
3.9 13.24 <.0005 .88 3 
*  Employee expectations 
 
1         1
12% 
8 
47%
2        5
41% 
3.5 9.94 .002 .76 4 
*  Universities 
 
0        3
18% 
5 
29%
7        2
53% 
3.5 7.12 .008 .65 4 
*  Cost of mistakes 
 
2         3
29% 
4 
24%
5       3 
47% 
3.2 2.88 .090 n.a. 5 
*  The knowledge of Director-General 
    National Public Works 
2        3
29% 
6 
35%
2      4 
35% 
3.2 2.88 .090 n.a. 5 
* Construction Industry Development Board 1         4
29% 
6 
35%
3       3 
35% 
3.2 2.88 .090 n.a. 5 
*  Auditor-General’s report 
 
3        2
29% 
6 
35%
3        3
35% 
3.1 2.88 .090 n.a. 6 
*  Noise of politicians 
 
3        6
53% 
2 
12%
2        4
35% 
2.9 .06 .808 n.a. 7 
 
Table 4.9 indicates that: 
• Ninety four percent of the respondents agree or strongly agree that global 
competition stimulate growth of FM with a mean rating of 4.4 and ranked 1 in 
support of the statement while 6% remained neutral. Statistical analysis 
indicates a significant relationship of the respondents with the statement, 
χ²(1, n = 17) = 13.24, p <.0005, V > 1.0. Furthermore, Cramér’s v indicates 
strong relationship between the statement and FM as perceived by 
respondents.  
 
• Ninety four percent of the respondents agree or strongly agree that 
information technology stimulates the growth of FM, with a mean rating of 
4.1 and ranked 2 in support of the statement while 6% strongly disagreed 
with the statement. Statistical analysis revealed that a significant proportion 
of the respondents were in support of the statement, χ²(1, n = 17) = 13.24, 
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p <.0005, V > 0.88, and Cramér’s V value indicates strong relationship or 
practical significant.   
 
• Sixty five percent of the respondents agree or strongly agree that the high 
cost of space stimulates growth of FM, with a mean rating of 3.9 and ranked 
3 in support of the statement, while 45% remained neutral and 6% strongly 
disagreed with the statement. Statistical analysis also indicates that a 
significant proportion of respondents were in support of the statement, χ²(1, 
n = 17) = 13.24, p <.0005, V > 0.88, and Cramer’s V value indicates strong 
relationship between the statement and FM as perceived by respondents.  
 
• Forty one percent of the respondents agree or strongly agree that employee 
expectations stimulate growth of FM, with a mean rating of 3.5 and ranked 4 
in support of the statement, while 47% remained neutral and 12% disagreed 
with the statement. Statistical analysis revealed that a significant proportion 
of respondents were in support of the statement, χ²(1, n = 17) = 9.94, p 
<.002, V > 0.76, and Cramér’s V value indicates strong relationship between 
the statement and FM as perceived by respondents.  
 
• Fifty three percent of the respondents agree or strongly agree that 
universities stimulate the growth of FM, with a mean rating of 3.5 and ranked 
4 in support of the statement, while 29% remained neutral and 18% 
disagreed with the statement. Analysis revealed statistical significant 
proportion of respondents were in support of the statement, χ²(1, n = 17) = 
7.12, p <.008, V > 0.65. Cramér’s V value indicated strong relationship 
between the statement and FM as perceived by respondents. Although this 
statement is supported by statistical findings it does not form part of the 
factors stimulating the growth of FM in theory analysis.  
 
• Forty seven percent of the respondents agreed or strongly agreed that the 
cost of mistakes stimulates growth of FM, with a mean rating of 3.2 and 
ranked 5 in support of the statement, while 24% remained neutral and 29% 
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disagreed or strongly disagreed with the statement. Furthermore, statistical 
analysis reveals no significant FM relationship with the statement as perceived 
by respondents, χ²(1, n = 17) = 2.88, p >.090, V = n.a. Cramér’s V cannot 
be calculated which confirms that this statement has no relationship. Despite 
statistical findings, this statement does form part of the factors that stimulate 
growth of FM according to the analysis of theory. 
 
• Thirty five percent of the respondents agreed or strongly agreed that 
knowledge of the Director-General of National Public Works stimulates growth 
of FM, with a mean rating of 3.2 and ranked 5 in support of the statement, 
while 35% remained neutral and 35% disagreed with the statement. Analysis 
could not confirm statistical significance and therefore no Cramér’s V could be 
calculated χ²(1, n = 17) = 2.88, p >.090, V = n.a. The statement has no 
relationship with FM growth stimulation and is rejected.  
  
• Thirty five percent of the respondents agreed or strongly agreed that the 
Construction Industry Development Board stimulates growth of FM, with a 
mean rating of 3.2 and ranked 5 in support of the statement, while 35% 
remained neutral and 35% disagreed with the statement. Analysis could not 
find statistical significance and therefore no Cramér’s V could be calculated 
χ²(1, n = 17) = 2.88, p >.090, V = n.a. The statement has no relationship 
with FM growth stimulation and is rejected. 
 
• Thirty five percent of the respondents agreed or strongly agreed that the 
Auditor-General’s report stimulates growth of FM, with a mean rating of 3.1 
and ranked 6 in support of the statement, while 35% remained neutral and 
35% disagreed with the statement. Analysis could not find statistical 
significance and therefore no Cramér’s V could be calculated χ²(1, n = 17) = 
2.88, p >.090, V = n.a. The statement has no relationship with FM growth 
stimulation and is rejected.  
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• Thirty five percent of the respondents agreed or strongly agreed that the 
“noise” of politicians stimulates growth of FM, with a mean rating of 2.9 and 
ranked 7 in support of the statement while 12% remained neutral and 53% 
disagreed with the statement. Analysis could not find statistical significance 
and therefore no Cramér’s V could be calculated χ²(1, n = 17) = 2.88, p 
>.090, V = n.a. The statement has no relationship with FM growth stimulation 
and is therefore rejected.  
 
It was somewhat unexpected to see from the table that respondents regard 
universities as one of the factors that stimulate FM. In terms of the factors that 
stimulate the growth of FM universities are not included. Factors ranked 7-9 also 
have no relationship with FM, but were included to find out whether respondents 
will associate them with FM. These factors are found mostly in the management 
of public sector environment. The Auditor-Generals’ office is a statutory body that 
acts as a watchdog in the use of public funds. There is a strong relationship 
between this body and FM in terms of management and maintenance of public 
immovable assets, although it does not stimulate growth in FM, as was revealed 
by statistical analysis.  
 
Politicians form the core of Parliament and play a major role in the promulgation 
and implementation of legislation that are passed by this house e.g. the 
Government Immovable Asset Management Act (GIAMA). This legislation takes 
cognisance of the management and maintenance of state properties, therefore it 
has a relationship with FM in the public sector, but does not stimulate growth of 
the discipline in the built environment.  
 
The Construction Industry Development Board (CIDB) regulates the performance 
of the building industry in SA, as well as stimulation of its growth. The Director-
General is the head of the department and his / her knowledge in FM can be an 
added advantage, but does not stimulate the growth of FM. Universities provide 
teaching in FM and although they may form a strong relationship with this 
discipline, they do not stimulate the growth of FM. 
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Although these statements do not define and describe FM, they have some 
influence in the management of immovable assets of the state. The main 
purpose of this research is to ascertain the knowledge capacity of FM and how it 
is unfolding within the public sector.  
 
 
(3)   To what extent do you agree with the following statements regarding                   
facilities management? 
 
Table 4.10: Perception of Facilities Management (n=17) 
 
Statements about FM SD D N A SA M χ² P V Rank 
*  Lack of knowledge of facilities management 
    results in poor performance of state properties 
0       1 
6% 
1 
6% 
6     9 
88% 
4.4 13.24 <.0005 .88 1 
*  A building needs to be nurtured, understood, 
    and developed to its full potential 
0       2 
12% 
1 
6% 
4    10 
82% 
4.3 9.94 .002 .76 2 
*   The phrase “If you cannot measure, you 
     cannot manage” is appropriate for facilities 
     management 
0        0 2 
12% 
8      7 
88% 
4.3 9.94 .002 .76 2 
*   Senior level people should be appointed to 
    interpret the policy in terms of facilities 
    management to fulfil the role of an “intelligent 
    client”. 
0       1 
6% 
4 
23% 
6      6 
71% 
4.0 13.2 <.0005 .88 3 
*   Facilities management is one of the 
     sections of property management 
0       3 
18% 
2 
12% 
7      5 
71% 
3.8 7.12 .008 .65 4 
*   Facilities management has developed from its 
     technical base to more of a management 
     discipline. 
0       3 
18% 
3 
18% 
7      4 
65% 
3.7 7.12 .008 .65 5 
*   The public sector is far advanced in 
      facilities management  
0      10 
59% 
1 
6% 
1    5 
35% 
3.1 0.53 .467 n.a. 6 
*   Facilities management forms part of the 
     project and maintenance section 
2       7 
53% 
2 
12% 
3      3 
35% 
2.9 0.06 .808 n.a. 7 
*   Property management, facilities 
     management and asset management are the 
     same. 
4       4 
47% 
3 
18% 
5      1 
35% 
2.7 0.06 .808 n.a. 8 
 *  Funding availability is the only cause of 
     state properties’ decay 
4      7 
65% 
1 
6% 
1     4 
29% 
2.4 1.47 .225 n.a. 9 
 
 
Table 4.10 indicates that: 
• Eighty eight percent of the respondents agreed or strongly agreed that the 
lack of FM results in the poor performance of state properties, with a mean 
rating of 4.4 and ranked 1 in support of the statement while 6% remained 
neutral and 6% disagreed with the statement. Statistical analysis reveals that 
a significant proportion of the respondents were in support of the statement, 
χ² (1, n = 17) = 13.24, p <.0005, V > 0.88. Cramér’s V value indicates a 
strong relationship between the statement and FM as perceived by 
respondents.  
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• Eighty two percent of the respondents agreed or strongly agreed that building 
needs to be nurtured, understood and developed to its full potential, with a 
mean rating of 4.3 and ranked 2 in support of the statement while 6% 
remained neutral and 12% disagreed with the statement. Furthermore, 
statistical analysis indicates that a significant proportion of respondents were 
in support of the statement, χ²(1, n = 17) = 9.94, p <.002, V > 0.76. 
Cramér’s V value indicates a strong relationship between the statement and 
FM as perceived by respondents.   
 
• Eighty eight percent of the respondents agreed or strongly agreed that the 
phrase “if you cannot measure you cannot manage” is appropriate for FM 
with a mean rating of 4.3 and ranked 2 in support of the statement while 
12% remained neutral. Statistical analysis indicates a significant proportion of 
the respondents were in support of the statement, χ²(1, n = 17) = 9.94, p 
<.002, V > 0.76. Cramér’s V value indicates a strong relationship between the 
statement and FM as perceived by respondents.  
 
• Seventy one percent of the respondents agreed or strongly agreed that senior 
level people should be appointed to interpret the policies in terms of FM, with 
a mean rating of 4 and ranked 3 in support of the statement, while 24% 
remained neutral and 6% disagreed with the statement. Statistical analysis 
reveals a significant proportion of the respondents were in support of the 
statement, χ²(1, n = 17) = 13.24, p <.0005, V > 0.88. Cramér’s V value 
indicates a strong relationship between the statement and FM as perceived by 
respondents.  
 
• Seventy one percent of the respondents agreed or strongly agreed that FM is 
one of the sections of property management, with a mean rating of 3.8 
ranked 4 while, 12% remained neutral and 18% disagreed with the 
statement. Statistical analysis results indicate a significant proportion of the 
respondents were in support of the statement, χ²(1, n = 17) = 7.12, p <.008, 
V > 0.065. Cramér’s V value indicates a strong relationship between the 
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statement and FM as perceived by respondents. Although respondents regard 
FM as one of the sections of property management, it is not the case. 
However, these sections are different but are often used synonymously in the 
property business (Cloete, 2002).  
 
• Sixty five percent of the respondents agreed or strongly agreed that FM has 
developed from its technical base to be more of a management discipline with 
a mean rating of 3.7 ranked 5 in support of the statement, while 18% 
remained neutral and 18% disagreed with the statement. Statistical analysis 
results indicate a statistical significance in support of the findings with χ²(1, n 
=17) = 7.12, p <.008, V > 0.65. Cramér’s V value indicates a strong 
relationship between the statement and FM as perceived by respondents. 
 
• Thirty five percent of the respondents agreed or strongly agreed that public 
sector is far advanced in FM, with a mean rating of 3.1 and ranked 6, while 
6% remained neutral and 59% disagreed with the statement. Statistical 
analysis indicates an insignificant proportion of the respondents were in 
support of the statement, χ² (1, n = 17) = 0.53, p >.467, and Cramér’s V 
value could not be calculated. Therefore this statement is statistically 
rejected.  
 
• Thirty five percent of the respondents agreed or strongly agreed that FM 
forms part of the projects and maintenance section, with a mean rating of 2.9 
and ranked 7, while 12% remained neutral and 53% disagreed with the 
statement. Statistical analysis indicates an insignificant relationship with the 
statement, which results in no calculation in the strength of relationship i.e. 
χ²(1, n = 17) = 0.06, p >.808, V = n.a. Therefore the statement is rejected. 
 
• Thirty five percent of the respondents agreed or strongly agreed that property 
management, facilities management and asset management are the same 
with a mean rating of 2.7 and ranked 8, while 18% remained neutral and 
47% disagreed or strongly disagreed with the statement. Statistical analysis 
 63
also indicates an insignificant relationship with statement, χ²(1, n = 17) = 
0.06, p >.808, V = n.a. and no calculation of Cramér’s V. The statement is 
rejected. 
 
Lastly, the table indicates that 29% of the respondents strongly agreed that 
funding is the only cause of the states properties being in a state of decay, with a 
mean rating of 2.4 and ranked 9, while 6% remained neutral and 65% disagreed 
or strongly disagreed with the statement. Statistical analysis indicates an 
insignificant relationship with the statement, χ²(1, n = 17) = 1.47, p >.225, V = 
n.a. and no calculation of Cramér’s V.  
 
In the overall summary, 12% of the respondents remained neutral. It was 
expected that respondents would either chose SD, D, A, and SA since these 
managers were expected to be knowledgeable about FM. This outcome is 
disturbing and indicates the challenges facing FM in the public sector. 
 
(4)  To what extent / degree are the following information technology  
 systems utilized in your organization? 
 
Table 4.11:Utilisation of  CAFMS (n=17) 
 
 
FM systems Never  Always M χ² P V Rank 
*  Property Management Information System 
 
7     0 
41% 
4   5    1 
59% 
2.4 0.53 .467 n.a. 1 
*  Computerised Maintenance Management  
    System 
11    2 
76% 
3   1    0 
24% 
1.6 4.76 .029 .53 2 
*  Computer-Aided Facilities Management System 14     1 
88% 
0   2    0 
12% 
1.4 
 
9.94 .002 .76 3 
Table 4.11 indicates that 59% of the respondents utilise a property management 
information system, with a mean rating of 2.4 and ranked 1, while 41% have 
never utilised this system. Statistical analysis further indicates an insignificant 
relationship in the use of the system by respondents, χ² (1, n = 17) = 0.53, p 
>.467, V = n.a. Twenty four percent of the respondents utilise computerised 
maintenance management systems, with a mean rating of 1.6 and ranked 2 
while 76% of respondents almost never utilise such a system. Furthermore, 
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statistical results indicate a significant proportion of the respondents never utilise 
such a system, χ²(1, n = 17) = 4.76, p <.029, V > 0.53. Lastly, 12% of 
respondents utilise a computer-aided facilities management system, with a mean 
rating of 1.4 ranked 3, while 88% almost never utilise this system. Further 
statistical analysis reveals a significant proportion of respondents never utilise the 
system, χ²(1, n = 17) = 7.12, p <.008, V > 0.65.        
 
In summary, the table indicates that 68.33% of the overall respondents almost 
never utilise a facilities management information systems in the management of 
the portfolio. It is not disputed that there is small number of respondents who 
utilise some of these systems. It was expected that this department would be 
one that uses information technology to unleash the potential of FM. It is 
disturbing to note from the research results that the department is far from the 
realities of FM today. The NDPW should be the leading organisation in the 
property industry in SA, hence it was assumed that facilities management 
information systems would be one of the tools it would be utilising in the 
management of its immovable assets. It would be naïve to assume that the 
NDPW is financially constrained to purchase FM software to assist in the 
management of its building maintenance, whilst it can spend billions of rands in 
the construction of these buildings and then let them decay.  
 
(5) The following question relates to FM activities, which have a certain 
degree of importance to those operating them. A list of these activities 
was included in the questionnaire to ascertain how many of the 
respondents perform them and to what degree. These activities were 
selected randomly from the field of FM, assisted by the literature reviewed 
for the study. The number selected was felt sufficient to quantify the 
application of FM in the NDPW. The following table explains the activities, 
number of respondents performing them and their degree of importance.  
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Table 4.12: Facilities Management Activities (n=17) 
 
FM activities Respondent 
Performing 
activity 
Importance of activity 
1=Not important 
 5=Very important 
M χ² P V Rank 
 No Yes Not  Extremely      
             
*  Health and Safety 12% 88%      4.600    1 
    Statutory compliance 2 
12% 
15 
88% 
0    0 1    4 10 4.60 9.94 .002 0.76  
    Safety environment 2 
12% 
15 
88% 
0    0 1    4 10 4.60 9.94 .002 0.76  
*  Real Estate/Property   
    Management 
15% 85%      4.583    2 
   Planned maintenance 4 
24% 
13 
76% 
0 0 0 3 10 4.77 4.76 .029 0.53  
   Condition assessment survey 1 
6% 
16 
94% 
0 0 1 3 12 4.69 13.24 .002 0.76  
   Unplanned maintenance 1 
6% 
16 
94% 
0 1 0 4 11 4.56 13.24 .002 0.76  
   Building maintenance plan 4 
24% 
13 
76% 
0 0 3 3 7 4.31 4.76 .029 0.53  
*  Financial Management 25% 75%      4.580     3 
   Budget preparation 
 
3 
18% 
14 
82% 
0 0 0 6 8 4.57 7.12 .008 0.65  
   Budget reviews 5 
29% 
12 
71% 
0 0 0 6   6 4.50 2.88 .090 n.a.  
   Operating cost analysis 
 
5 
29% 
12 
71% 
0 0 0 4 8 4.67 2.88 .090 n.a.  
*  Operations 21% 79%      4.435    4 
    Management of contracts 3 
18% 
14 
82% 
0    0 0    4 10 4.71 7.12 .008 0.65  
    Preparation of specifications 2 
12% 
15 
88% 
0   0 0    6 9 4.60 9.94 .002 0.76  
    Analysis of requirements 3 
18% 
14 
82% 
0    0 0    8 6 4.43 7.12 .008 0.65  
    Benchmarking 6 
35% 
11 
65% 
1    0 1    5 4 4.00 1.47 .225 n.a.  
*  Support services 43% 57%      4.330    5 
    Cleaning 
 
5 
29% 
12 
71% 
0  0 1  5 6 4.42 2.88 .225 n.a.  
    Catering 
 
12 
71% 
5 
29% 
0 0 1 1 3 4.40 4.76 .029 0.53  
    Horticulture 5 
29% 
12 
71% 
0 0 2 6 4 4.17 2.88 .090 n.a.  
*  Managing Services 32% 68%      4.275    6 
    Research survey analysis 10 
59% 
7 
41% 
0 0 1 2 4 4.43 0.53 .467 n.a.  
    Value chain 5 
29% 
12 
71% 
0 0 1 6 5 4.33 2.88 .090 n.a.  
    Client satisfaction 1 
6% 
16 
94% 
1 0 1 6 8 4.25 13.24 .0005 0.65  
    FM strategic management 6 
35% 
11 
65% 
0 0 2 6 3 4.09 1.47 .225 n.a.  
*  Business Management 22% 78%      4.200    7 
    Business planning 
 
3 
18% 
14 
82% 
0 0 0 7 7 4.50 7.12 .008 0.65  
    Strategic advice 
 
5 
29% 
12 
71% 
0 0 2 6 4 4.17 2.88 .090 n.a.  
    Business transformation 
 
3 
18% 
14 
82% 
1 0 1 9 3 3.93 7.12 .008 0.65  
*  Business Organisation 35% 65%      4.090    8 
    Organizational structure 6 
35% 
11 
65% 
1 0 1 4 5 4.09 1.47 .225 n.a.  
    Business strategy 6 
35% 
11 
65% 
1 0 1 4 5 4.09 1.47 .225 n.a.  
*  Security 35% 65%      3.810    9 
    Security management 
 
4 
24% 
13 
76 
2 0 0 6 5 3.92 4.76 .029 0.53  
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    Security risk management 
 
8 
47% 
9 
53% 
2 0 0 3 4 3.78 0.06 .808 n.a.  
    Security systems 
 
6 
35% 
11 
65% 
2 0 2 2 5 3.73 1.47 .225 n.a.  
*  Work Place / Space 
    Planning 
76% 24%      3.743    10 
     Post-occupancy 
     evaluations 
 
12 
71% 
 
5 
29% 
 
0 
 
0 
 
0 
 
3 
 
2 
 
4.40 
 
2.88 
 
.090 
 
n.a. 
 
    IT distribution 13 
76% 
4 
24% 
0 0 2 2 0 3.50 4.76 .029 0.53  
    Energy conservation 14 
82% 
3 
18% 
1 0 0 1 1 3.33 4.76 .008 0.65  
Total  average of 
respondents 
29% 
5 
71% 
12 
      
 
 
2.88 
 
.090 
 
n.a. 
 
 
 
 
Table 4.12 indicates the various performances and degrees of importance of the 
activities to the respondents, and results are analysed thereafter. The results 
were also statistically analysed, using the chi-square test to assess the statistical 
significance of the findings.  
 
Health and safety:  
• Eighty eight percent of respondents adhere to statutory compliance with a 
mean rating of 4.60 degree of importance, while 12% do not adhere to the 
activity. Statistical analysis further indicates a significant proportion of the 
respondents were performing the activity, χ² (1, n = 17) = 9.94, p <0.002, V 
> 0.76 with strong relationship. It is further noticed from the table that 88% 
of the respondents also adhere to safety environment activities, with a mean 
rating of 4.60 degree of importance. Statistical analysis further indicates a 
significant proportion of the respondents were performing the activity, χ² (1, 
n = 17) = 9.94, p <0.002, V > 0.76 with a strong relationship. 
 
The overall statistical analysis indicates a significant proportion of the 
respondents perform health and safety activities with a strong relationship, χ²(1, 
n = 17) = 9.94, p <0.002, V > 0.76. It is noted from the table that 88% of the 
respondents perform health and safety activities, with a mean rating of 4.60 
degree of importance and ranked 1. Performance of the activity is supported. 
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Real estate / Property management:  
• Ninety four percent of respondents perform condition assessment surveys, 
with a mean rating of 4.69 degree of importance, while only 6% do not 
perform the activity. Statistical analysis further indicates a significant 
proportion of respondents were performing the activity with a strong 
relationship, χ² (1, n = 17) = 4.76, p <0.029, V > 0.53. seventy six percent 
of respondents perform planned maintenance with a mean rating of 4.77 
degree of importance. Statistical analysis further indicates a significant 
proportion of the respondents were performing the activity with a strong 
relationship, χ² (1, n = 17) = 13.24, p <0.002, V > 0.76.  
 
• Ninety four percent of the respondents perform unplanned maintenance, with 
a mean rating of 4.56 degree of importance while only 6% do not perform 
the activity. Statistical analysis further indicates a significant proportion of the 
respondents were performing the activity with a strong relationship, χ² (1, n 
= 17) = 13.24, p <0.002, V > 0.76. It is further observed from the table that 
76% of the respondents use a building maintenance plan, with a mean rating 
of 4.3 while 24% do not perform the activity. Statistical analysis further 
reveals a significant proportion of the respondents were performing the 
activity with a strong relationship, χ² (1, n = 17) = 4.76, p <0.29, V > 0.53. 
 
The overall statistical analysis indicates a significant proportion of the 
respondents were performing real estate / property management with a strong 
relationship, χ² (1, n = 17) = 7.12, p <0.008, V > 0.65. Furthermore, overall 
descriptive analysis results from the table indicate that 85% of the respondents 
perform these activities with a mean rating of 4.583 degree of importance and 
ranked 2. Performance of the activity is supported. 
 
Financial management:  
• Eighty two percent of the respondents perform budget preparation and 
regard it as extremely important, with a mean rating of 4.57 degree of 
importance, while 18% do not perform the activity. The statistical results also 
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indicates a significance proportion of the respondents were performing the 
activity with a strong relationship, χ²(1, n = 17) = 7.12, p <.008, V > 0.65. It 
is also noted that 71% of respondents perform budget reviews and operating 
cost analysis respectively, with a mean rating 4.50 and 4.67 degree of 
importance, while 29% do not perform these activities. Statistical analysis 
further reveals a statistical insignificance and no relationship in performing 
these activities by respondents, χ²(1, n = 17) = 2.88, p >.090, V = n.a. It is 
noted from the results of the chi-square test that the performance of budget 
reviews and operating cost analysis is statistically insignificant although the 
degree of importance is high. 
 
The overall descriptive analysis results from the table indicate that 75% of the 
respondents performed financial management activities with a mean rating of 
4.580 degree of importance and ranked 3, and the overall statistical analysis 
indicates a statistical significant and strong relationship in the performance of 
financial management by respondents, χ²(1, n = 17) = 4.76, p <0.029, V > 
0.53. Furthermore the performance of the activity is supported. 
  
Operations:  
• Eighty two percent of respondents perform management of contracts with a 
mean rating of 4.71 degree of importance while 18% do not perform the 
activity. Statistical analysis further indicates statistical significance and strong 
relationship in performing the activity by respondents, χ² (1, n = 17) = 7.12, 
p <0.008, V > 0.65. The table also indicates that 88% of respondents 
perform preparation of specifications, with a mean rating of 4.60 degree of 
importance. Statistical analysis further indicates statistical significance and 
strong relationship in performing the activity by respondents, χ² (1, n = 17) = 
9.94, p <0.002, V > 0.76. 82% of respondents perform analysis of 
requirements, with a mean rating of 4.43 degree of importance while 18% do 
not perform the activity. Statistical analysis further indicates a statistical 
significance and strong relationship in performing the activity by respondents, 
χ² (1, n = 7.12, p <0.008, V > 0.65. It is further observed from the table that 
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65% of the respondents perform benchmarking, with a mean rating of 4.00 
degree of importance. Statistical analysis further indicates statistical 
insignificance and no relationship in performing the activity by respondents, 
χ² (1, n = 17) = 1.47, p >0.225, V = n.a.  
 
The overall descriptive analysis results from the table indicate that 79% of 
respondents perform this activity, with a mean rating of 4.435 degree of 
importance and ranked 4. Further, overall statistical analysis indicates statistical 
significance and strong relationship in performing operations by respondents, χ² 
(1, n = 17) = 4.76, p <0.029, V >0.53. Performance of the activity is supported. 
 
Support services:  
• Seventy one percent of respondents perform cleaning services with a mean 
rating of 4.42 degree of importance, while 29% do not perform the activity. 
Statistical analysis further indicates statistical insignificance and no 
relationship in the performing of the activity by respondents, χ² (1, n = 17) = 
2.88, p >0.225, V = n.a. It is also noticed in the table that 29% of the 
respondents perform catering services, with a mean rating of 4.40 degree of 
importance while 71% do not perform the activity. Statistical analysis further 
indicates statistical significance and strong relationship in non performing of 
the activity by respondents, χ² (1, n = 17) = 4.76, p <0.029, V > 0.53. The 
table also reveals that 71% of respondents perform horticultural services, 
with a mean rating of 4.17 degree of importance while 29% do not perform 
the activity. Statistical analysis reveals statistical insignificance and no 
relationship in performing the activity by respondents, χ² (1, n = 17) = 2.88, 
p >0.090, V = n.a. 
 
The overall statistical analysis indicates statistical insignificance and no 
relationship in performing support services by respondents, χ² (1, n = 17) = 
0.53, p >0.467, V = n.a. Although chi-square test results indicate statistical 
insignificance and no relationship in performing these activities, descriptive 
analysis results show that the majority (57%) of respondents perform the 
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activities with a mean rating of 4.330 degree of importance and ranked 5. The 
results are statistically rejected. 
Managing services:  
• Forty one percent of respondents perform research survey analysis, with a 
mean rating of 4.43 degree of importance. Statistical analysis indicates 
statistical insignificance and no relationship in performing the activity by 
respondents, χ² (1, n = 17) = 0.53, p >0.467, V = n.a. 71% of respondents 
perform value chain analysis with a mean rating of 4.33 degree of importance 
while 29% do not perform the activity. Statistical analysis further indicates 
statistical insignificance and no relationship in performing the activity by 
respondents, χ² (1, n = 17) = 2.88, p >0.090, V =n.a.  
 
• Ninety four percent of respondents perform client satisfaction with a mean 
rating of 4.25 degree of importance, while 6% do not perform the activity. 
Statistical analysis further indicates statistical significance and strong 
relationship in performing of the activity by respondents, χ² (1, n = 17) = 
13.24, p <0.0005, V > 0.65. The table also indicates that 65% of respondents 
perform FM strategic management, with a mean rating of 4.09 degree of 
importance. Statistical analysis reveals that although 65% of respondents 
perform the activity, there is no statistical significance and relationship in 
performing the activity by respondents, χ² (1, n = 17) = 1.47, p >0.225, V = 
n.a.  
The overall statistical analysis indicates that although 68% of the respondents 
perform management of services, with a mean rating of 4.275 and ranked 6, yet 
statistical results indicate a statistical insignificance and no relationship in 
performing the activities by respondents, χ² (1, n = 17) = 1.47, p >0.225, V = 
n.a. Therefore, performance of the activity is statistically rejected. 
 
Business management:  
• Eighty two percent of the respondents perform business planning activities 
and regard it as extremely important, with a mean rating of 4.50 while 18% 
do not perform the activity. Furthermore, statistical analysis reveals statistical 
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significance and strong relationship in performing the activity by respondents, 
χ² (1, n = 17) = 7.12, p <.008, V > 0.65. The table also reveals that 71% of 
respondents follow strategic advice, with a mean rating of 4.17 degree of 
importance while 29% do not perform the activity. Statistical analysis 
indicates statistical insignificance and no relationship in performing the 
activity by respondents, χ²(1, n = 2.88, p >.090, V = n.a. It is also observed 
in the table that 82% of respondents perform business transformation 
activities, with a mean rating of 3.9 degree of importance while 18% do not 
perform the activity. Statistical analysis further indicates statistical significance 
and strong relationship in performing the activity by respondents, χ²(1, n = 
7.12, p <.008, V > 0.65. 
 
The overall statistical analysis indicates statistical significance and strong 
relationship with business management performance by respondents, χ²(1, n = 
17) = 4.76, p <0.029, V > 0.53. Furthermore, the overall descriptive statistical 
analysis from the table indicates that 78% of respondents were performing 
business management, with a mean rating of 4.200 and ranked 7. Performance 
of the activity is supported. 
 
Business organisation:  
• Sixty five percent of respondents perform both organisational structure and 
business strategy activities, with a mean rating of 4.09 degree of importance 
while 35% do not perform the activities. Statistical analysis reveals that 
although 65% of the respondents perform these activities statistically, there 
was statistical insignificance and no relationship in performing the activities by 
respondents, χ² (1, n = 17) = 1.47, p >0.225, V = n.a.  
 
The overall statistical analysis reveals that although 65% of the respondents 
perform business organisation, there is no statistical significance and relationship 
in performing these activities by respondents, χ² (1, n = 17) = 1.47, p >0,225, V 
= n.a. Therefore, the performance of the activity is statistically rejected. 
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Security:  
• Seventy six percent of respondents perform the security management activity 
with a mean rating of 3.92 degree of importance while 24% did not perform 
the activity. Statistical analysis further indicates statistical significance and 
strong relationship in performing the activity by respondents, χ² (1, n = 17) = 
4.76, p <0.029, V > 0.53. It is also noted from the table that 53% of 
respondents perform security risk management activities with a mean rating 
of 3.78 while 47% did not perform the activity. Statistical results further 
indicates statistical insignificance and no relationship in performing the 
activity by respondents, χ² (1, n = 17) = 0.06, p >0.808, V = n.a. 65% of 
respondents perform security systems with a mean rating of 3.73 degree of 
importance while 35% did not perform the activity. Statistical analysis further 
reveals statistical insignificance and no relationship in performing the activity 
by respondents, χ² (1, n = 17) = 1.47, p >0.225, V = n.a. 
The overall statistical analysis indicates a statistical insignificance and no 
relationship in performing security activities by respondents, χ² (1, n = 17) = 
1.47, p >0.225, V = n.a. Furthermore, the overall descriptive statistical analysis 
results indicate that 65% of respondents were performing security activities with 
a mean rating of 3.810 degree of importance and ranked 9. Performance of the 
activity is statistically rejected.   
 
Workplace / Space planning:  
• Twenty nine percent of respondents perform post occupancy evaluations with 
a mean rating of 4.40 degree of importance while 71% did not perform the 
activity. Statistical analysis further indicates a statistical insignificance and no 
relationship in performing the activity by respondents, χ² (1, n = 17) = 2.88, 
p > 0.090, V = n.a. twenty four percent of the respondents perform IT 
distribution with a mean rating of 3.50 degree of importance while 76% did 
not perform the activity.  
 
Statistical analysis further indicates a statistical significant proportion and strong 
relationship in non performing the activity by respondents, χ² (1, n =17) = 4.76, 
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p <0.029, V > 0.53. It can be observed from the table that 18% of respondents 
perform energy conservation with a mean rating of 3.33 degree of importance. 
Statistical analysis further indicates a statistical significant proportion and strong 
relationship in non performing the activity by respondents, χ² (1, n = 17) = 7.12, 
p <0.008, V > 0.65. 
 
The overall statistical analysis indicates a statistical significant proportion and 
strong relationship in non-performing workplace / space planning by 
respondents, χ² (1, n = 17) = 4.76, p <0.029, V > 0.53. Furthermore, overall 
statistical analysis from the table indicates that 76% of respondents did not 
perform the activities with a mean rating of 3.743 degree of importance and 
ranked 10. Non performance of the activity is statistically supported. 
 
Finally, 71% of the respondents were performing FM activities while 29% did not. 
Statistical analysis further reveals that although 71% of respondents were 
performing these activities, statistical analysis indicates a statistical insignificance 
and no relationship in the performing of these FM activities by respondents, χ²(1, 
n = 17) = 2.88, p >0.090, V = na. It can be concluded that although descriptive 
analysis indicates majority of respondents (71%) perform these activities, 
statistical analysis found statistical insignificance and no relationship in 
performing these activities. Therefore, overall the performance of these activities 
by respondents is statistically rejected.  
 
Four open-ended questions were also included in the questionnaire, and 
respondents were given an opportunity to express themselves and give an 
opinion about FM. The results are expressed in the tables below: 
 
(6)  What are the main benefits derived from facilities management in your 
        region?  
 
 
 
 
 74
Table 4.13: Benefits of Facilities Management (n=17) 
 
Comments Total sample 
response 
Respondents 
to benefits 
% Rank 
Client satisfaction 14 13 92 1 
Integrated facilities management approach 14 7 50 2 
Maximise the value of the state property portfolio 14 6 43 3 
Secured working environment 14 4 29 4 
* 3 respondents did not answer this question.     
 
Table 4.13 indicates the benefits that respondents believe are derived from FM in 
the following order: client satisfaction (92%) ranked 1; integrated FM approach 
(50%) ranked 2; maximise the value of the state property portfolio (43%) ranked 
3; and secured working environment (29%) ranked 4. 
 
It can be concluded from the results of this table that FM plays a major role in 
the satisfaction of the clients, therefore it is imperative that FM activities should 
be strengthened. The results also indicate that because FM encompasses such a 
wide range of activities, it has that unifying potential which also needs to be 
strengthened. The results also indicate that without FM, it would be difficult to 
maintain or maximise the value of the state property portfolio. Furthermore, it 
could be ascertained from the results that expectations of the employees such as 
safe working conditions and avoidance of the “sick building syndrome” would be 
achieved through FM.    
 
 
(7)    What are the major problems facing facilities managers in the public           
sector? 
 
Table 4.14: Problems Facing Facilities Managers (n=17) 
 
Comments Total sample 
response 
Respondents 
to problems 
% Rank 
No clear strategic direction of FM in the department 15 14 93 1 
Lack of knowledge of FM by management 15 9 60 2 
Lack of staff with relevant qualifications and experience 15 6 40 3 
Absence of an integrated electronic FM system 15 4 27 4 
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Poor performance of contractors 15 1 7 5 
Budgetary constraints 15 1 7 5 
* 2 respondents did not answer this question.     
 
 
Table 4.14 indicates that from fifteen respondents, the following problems were 
highlighted: no clear strategic direction of FM in the department (93%) ranked 1; 
lack of knowledge of FM by management (60%) ranked 2; lack of staff with 
relevant qualification and experience of FM (40%) ranked 3; absence of an 
integrated electronic FM system (27%) ranked 4; poor performance of 
contractors (7%) ranked 5; and budgetary constraints (7%) ranked 5.    
 
The results from the table indicate that there is no strategic direction of FM in 
this organisation. This could be caused by management’s lack of knowledge of 
FM, which is exacerbated by a lack of qualified and experienced managers in this 
discipline.   
 
(8)   How do you suggest these problems be solved? 
 
Table 4.15: Suggestions to Solve the Problems (n=17) 
 
Comments Total sample 
response 
Respondents to 
suggestions 
% Rank 
Alignment to international best practice 13 9 62 1 
Training of personnel in FM 13 6 46 2 
Asset management plan 13 3 23 3 
Establish FM as a dedicated unit 13 3 23 3 
Electronic FM system 13 3 23 3 
* 4 respondents did not answer this 
      question. 
    
 
 
Table 4.15 indicates that 62% of the respondents suggest alignment to 
international best practice of FM. It also indicates that 46% of the respondents 
suggest training of FM personnel, 23% of respondents suggested an asset 
management plan, the establishment of a FM dedicated unit and an electronic FM 
system. The suggestions made by respondents in the above table are valid and 
are strategic in nature. Undoubtedly, the transformation of FM is paramount, as 
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can be noted from the above table. Alignment of FM to international best practice 
and training of personnel is needed to turn the present strategy around.  
  
(9)   Please provide any further comments regarding facilities management in the 
public sector. 
 
Table 4.16: Further Comments (n=17) 
 
Comments  Total sample response  Respondents % Rank 
Provide services that are on par with those in the 
private sector 
10 4 40 1 
Integrated FM policy across the three spheres of 
government 
10 2 20 2 
Change from reactive to proactive approach 10 1 10 3 
Tertiary institutions to offer a FM course in the built 
environment 
10 1 
 
10 3 
* 7 respondents did not answer this question.     
 
 
Table 4.16 indicates that 40% of respondents are of the opinion that the public 
sector should provide FM services that are on par with those of the private 
sector. It also indicates that 20% of the respondents suggest an integration of a 
FM policy across the three spheres of government. Furthermore, 10% of the 
respondents suggest a change from a reactive to proactive approach in FM. 
Finally, the table indicates that 10% of the respondents suggest involvement of 
tertiary institutions in offering a FM course in the built environment. 
 
The results from the table suggest that FM is in an evolutionary stage in the 
public sector. Comments from the table would strengthen this discipline. It can 
be noted from the table that this question did not attract many comments from 
the respondents, but that does not mean that the stated comments should not 
be taken into consideration. Areas, such as providing services that are on par 
with those of the private sector, an integrated FM policy across the three spheres 
of government and the involvement of tertiary institutions in offering training 
courses in FM are worth noting and could be dealt with in the strategic planning 
of the discipline. 
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4.4 CONCLUSION 
 
The main focus was to describe the outcomes of the research in preparation for 
testing the hypotheses in order to draw conclusions from the study. The results 
were presented following the sequence adopted in the questionnaire. The 
number of returned questionnaires by respondents was felt sufficient to conclude 
the study. Furthermore, the results indicated that respondents’ knowledge of FM 
was not good, possibly because they did not get proper training therein. This has 
been indicated by Table 4.4 where 59% of the respondents had no training in FM 
at all. The comments of the respondents in Table 4.14 indicate that 60% of 
respondents suggest that lack of knowledge of FM by management is a problem 
in the organisation. Furthermore, in the same table 40% of respondents suggest 
that lack of staff with relevant qualification and experience is one of the problems 
facing FM. These people have to manage the operations and take decision about 
the maintenance of the state properties in their custodianship. This phenomenon 
undoubtedly affects the performance of FM in the NDPW. 
 
It was expected that the respondents would be able to clearly identify the 
activities that relate to FM, but the findings proved otherwise. Table 4.12 listed 
most of FM activities which form part of operations of FM managers but the 
statistical results indicate insignificant performing of these activities, χ²(1, n = 
17) = 2.88, p >0.090, V = na.   This also is an indication that the NDPW is facing 
a great challenge in the management of its buildings and their related services. 
 
Lastly, the results from Table 4.14 indicate that 93% of respondents regard that 
no clear strategic direction of FM in the department is the problem. This could be 
caused by management’s lack of knowledge of FM, which is the result of lack of 
qualified and experienced managers in the discipline.  
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CHAPTER 5: TESTING OF HYPOTHESES 
 
“A hypothesis is an idea or proposition, which can be tested for association or 
causality by deducing logical consequences, which can be tested against 
empirical evidence” (Collis and Hussey, 2003:10). 
 
5.1 INTRODUCTION 
 
Putting the results from Chapter 4 into perspective is necessary in order to test 
the hypotheses contemplated in Chapter 1. Mouton and Prozesky (2001:101) 
emphasise the analysis of data as the interpretation of the collected data for the 
purpose of drawing conclusions that reflect on the interests, ideas and theories 
that initiated the inquiry. 
 
This chapter attempts to relate the information or data collected to the 
hypotheses made. The findings of the results from the information collected 
during the process of a literature review and results of the empirical investigation 
will be used to test the hypotheses.  
 
5.2 THE TESTING OF HYPOTHESES 
 
5.2.1 Hypothesis 1 
 
Hypothesis 1 states that the lack of FM in the public sector results in the poor 
condition of state properties. Table 4.10 shows that the statement “lack of 
knowledge of FM results in poor performance of state properties” is statistically 
supported, χ²(1, n =17) = 13.24, p<.0005, >0.88, and ranked first amongst the 
perceptions of FM. Furthermore, one would expect that a shortage of funding is a 
major contributor towards neglect of public buildings. However, the table 
indicates that this factor has no statistical significance, χ²(1, n =17) = 1.47, 
p>.225 and is ranked lowest, indicating that this is not one of the main reasons 
for the poor maintenance of state properties. Table 4.10 also shows that the 
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statement “senior level person should be appointed to interpret the policy in 
terms of FM to fulfil the role of an intelligent client” is an indication of no 
leadership in FM. This statement is statistically supported, χ²(1, n =17) = 13.24, 
p<.0005, >0.88 and is ranked 3. It would be expected in an organisation like the 
NDPW, which has a huge property portfolio, would have a senior person to lead 
FM. This statement is associated with the lack of FM that causes the poor 
condition of state buildings. Table 4.4 indicates that 59% of respondents had no 
training in FM, which could be the reason for the lack of FM in the organisation, 
hence its buildings are in a state of decay. Table 4.5 also indicates that 53% of 
respondents had less than a year to five years experience in FM. This lack of 
experience by the majority of facilities managers can also be a contributor to the 
lack of FM in the NDPW. 
 
Hypothesis one is therefore supported. 
 
5.2.2 Hypothesis 2 
 
Hypothesis 2 states that managers in the NDPW lack knowledge in FM. Table 4.4 
indicates that 82% of respondents had no training in FM. This means that the 
majority of these managers lack knowledge in FM. Training and knowledge go 
hand in hand and cannot be divorced from each other. Furthermore, Table 4.10 
shows that the statement “lack of knowledge in FM results in poor performance 
of state properties” is statistically supported, χ²(1, n = 17) = 13.24, p<.0005, 
>0.88 and ranked 1. It is an indication of the lack of knowledge of the managers 
in the Department. Table 4.14 reflects problems facing facilities managers in the 
Department, where 60% of the respondents indicated that there is a lack of 
knowledge by managers. It was further noted in the same table that 40% of 
respondents indicated that lack of staff with the relevant FM qualification and 
experience is also a problem facing facilities managers, whilst 7% of respondents 
indicated budgetary constraints as the least important problem in the NDPW. This 
is a clear indication that lack of knowledge in FM in this Department is a problem. 
It can be further argued through Table 4.12 that although 71% of the 
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respondents perform the indicated FM activities, overall statistical analysis 
indicates a statistical insignificance in performing these activities, χ²(1, n =17) = 
2.88, p>.090 and Cramér’s V could not be calculated which indicates practical 
insignificance or no degree of relationship in performing these activities in the 
Department. The final rejection in the performing of these activities listed in this 
table is an indication of the lack of knowledge of managers in the Department. In 
the normal facilities management environment all the activities mentioned in 
Table 4.12 are supposed to be performed because they form the core of facilities 
management. 
 
Hypothesis two is therefore supported.    
 
5.2.3 Hypothesis 3 
 
This hypothesis states that there is a lack of FM strategy in the NDPW. Table 
4.12 shows that there is a lack of FM strategic management, this is statistically 
supported by these findings, χ²(1, n = 17) = 1.47, p>.225. Furthermore, it can 
be noted in the same table that there is a lack of business strategy and this fact 
is supported by statistical findings, χ²(1, n =17) = 1.47, p>.225. It was also 
noted in the same table that there is a lack of strategic advice, which is also 
supported by the statistical findings, χ²(1, n = 17) = 2.88, p>.090. Furthermore, 
Table 4.12 indicates that there is a lack of FM organisational structure, which is a 
strong link to strategic direction of any organisation. This fact is also supported 
by statistical findings, χ²(1, n = 17) = 1.47, p>.225.  
 
It can be noted from Table 4.14 that 93% of the respondents indicated that the 
problem facing the NDPW is that there is no clear strategic direction of FM and 
this statement is ranked number 1. It was further noted from Table 4.15 that 
suggestions to solve problems facing FM are strategic in nature. One could thus 
suggest that there is a lack of FM strategy in this Department.  
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 Strategy is the direction and the scope of an organisation over a long time, 
which achieves advantages for the organisation through the configuration of its 
resources, within a changing environment, to meet the needs of markets and 
fulfil stakeholder expectations (Johnson and Scholes, 1999).   
 
Best et al. (2003:69) state that strategic management is a core competency for a 
facility manager. On the basis of this statement, they further state that ideally, 
the facilities manager should have a seat on the executive board, but where this 
is not the case, it is critical to exercise strategic thinking in relation to all aspects 
of the facility portfolio. Spedding (1995:10) argues that those who run an estate 
often do not have a place at board level, which acts against strategic property 
management. 
 
Hypothesis three is therefore supported. 
 
5.3 CONCLUSION 
 
Three hypotheses were set based on the problem statement and sub- problems 
in chapter 1. The collection of the primary data and secondary information 
provided concrete evidence and support for the testing of the hypotheses dealt 
with in this chapter.  
 
The empirical evidence supported all three hypotheses. The results of the 
hypotheses laid a firm foundation for a need for a FM transformation strategy in 
the public sector. 
 
The following chapter will deal with the summary, conclusion and 
recommendations. 
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CHAPTER 6: SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
6.1 SUMMARY 
 
It was not the intention of this research to prescribe to facilities managers in the 
public sector, but to identify the need for a transformation strategy that will take 
the discipline forward.  It became clear from the research findings that a lack of 
knowledge in FM is the major contributor to the decay of state properties, whilst 
one would expect lack of funding to be the cause. 
 
The main objective of the research centred on the need for a transformation 
strategy in FM in the public sector. This was as a result of poor management and 
decaying of state properties, which, in the process, lose value. Effective delivery 
of services within FM is unlikely to happen without an effective transformation 
strategy and a complete understanding of the discipline. The primary data 
collected (quantitative) and the secondary information provided the necessary 
information to understand the application of FM in the NDPW. 
 
To achieve the objective of the study, three sub-problems and three hypotheses 
were identified. These factors guided the collection of primary and secondary 
data. The research methodology adopted for the study provided a good base for 
testing the hypotheses. The following conclusions and recommendations are the 
outcomes of the research.      
 
6.2 CONCLUSION 
 
In the South African built environment, FM is only three decades old and has not 
been a priority in South Africa’s public sector. This could be one of the reasons 
why the public sector is trailing behind the private sector in the application of FM. 
The results of the survey have indicated that the public sector is far behind in FM 
despite descriptive statistics (70% of respondents) indicating that respondents 
are performing FM activities. The emphasis in the built environment was on 
educating professionals in quantity surveying, architecture, construction 
 83
management and property management. Training in FM as a professional 
discipline is only now beginning to manifest itself and as a result, there are only a 
few institutions offering it as a career option. 
 
It became important, before any transformation was dealt with, to understand 
the perceptions and attitudes of people dealing with FM in the NDPW. This sector 
became the centre of attraction for the study because it has the largest property 
portfolio in the southern hemisphere, which should make it a leader in FM. The 
results of the research study indicated that although facilities managers could 
describe FM, they could not differentiate facilities management related 
statements in the survey.  
 
There have been perceptions that the poor condition of state properties was 
caused by a lack of finance, but this thought has been rejected by the findings. A 
lack of FM application does contribute to the decay of government-owned 
properties. The research findings indicated that a lack of knowledge in FM results 
in poor performance of state owned properties as perceived by respondents. 
Statistical analysis found significant and strong relationships between the findings 
and perception of respondents. Furthermore, research results indicated that the 
majority (82%) of facilities managers lack training in FM and 43% of them had 
less than 5 years experience in this field.  
 
The research study also revealed the lack of knowledge in FM by management, 
the lack of qualified facilities managers in the NDPW, no utilization of a 
computer-aided facilities management system to manage building maintenance 
and its related services, no senior manager appointed to manage the FM portfolio 
and who would assist top management in decision-making in FM, no FM policy 
and framework in place to guide the portfolio in the department. These factors 
play a major role in determining how this organization should be performing its 
FM functions.    
 
 84
FM is the co-ordination of the physical workplace with people, physical 
infrastructure, processes and technology in order for an organization to meet its 
objectives. It is a wide field which encompasses models that tend to differ 
considerably from one organization to another. This is due to the fact that it has 
to respond to the particular needs of each organization. It takes cognizance of 
the workplace and its impact on the realization of productivity in the 
configuration of resources. IT is central in the management of facilities and the 
success of FM. The study has revealed that the non extensive use of a computer-
aided facilities management system to manage the portfolio cannot be associated 
with lack of funds. This department spends huge sums of money on the erection 
of buildings, but fails to procure tools to assist in managing its buildings and their 
related services. Facilities management help desks today are computer driven 
and it was shown that the NDPW is far from the realities of FM. This notion is 
fully supported by the findings of this study. 
 
The NDPW, the focus point of the research, is supposed to be the champion in 
facilities management, since it is the largest custodian of state properties in the 
southern hemisphere; however, it is not. Furthermore, this department spends 
huge sums of money in building the portfolio, but less on maintaining the 
portfolio. This results in the perceived poor condition of state owned properties. 
 
In conclusion, three hypotheses were tested using quantitative research analysis 
techniques (chi-square test) in relation to FM. The results from the research 
analysis were all statistically supported (chi-square test) although in some 
instances descriptive statistics would prove otherwise. These anomalies might 
have been caused by the number of respondents or response rate which has a 
strong influence in the statistical outcomes. The problem facing facilities 
managers in the public sector is still to continue, particularly in the NDPW, unless 
well aligned international best practice and the shortage of well trained facilities 
managers are addressed.    
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6.3 RECOMMENDATIONS RELATING TO THE OUTCOME OF THE STUDY 
 
FM is moving from general building maintenance to the management of buildings 
and their related services. For FM to be successful and sustainable in the public 
sector, the following are recommended: 
 
• Senior managers must be appointed to look at policy issues and the strategic 
direction of FM. Without these key persons, forming a strong link between 
operations and top management, the discipline will remain “in the basement”. 
The research findings indicated that 71% of respondents were of the opinion 
that senior level persons should be appointed. Statistical  results also 
indicated significant and strong relationships in the perception by 
respondents; 
 
• A FM policy and framework must be developed to assist the NDPW to manage 
its huge property portfolio. These are strategic documents which assist the 
organisation to meet its objectives. The research results indicated that 93% 
of the respondents claimed that there is no clear strategic direction of FM in 
the NDPW; 
 
• The appointment of experienced (5 years) and qualified facilities managers 
will improve the status of state owned properties due to their knowledge base 
in the discipline. The research has revealed that 43% of the respondents had 
less than 5 years experience and 82% had no training in FM. Furthermore, 
the research results indicated that 40% of the respondents regard lack of 
staff with relevant qualifications and experience as a problem facing facilities 
managers; 
 
• The introduction of a FM helpdesk (call centre), which should operate on an 
integrated electronic FM system, will assist in the management of the 
portfolio. Operating facilities management without a computer-aided facilities 
management system (CAFMS) is negatively affecting the performance of the 
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discipline in the public sector. The research results indicated that 68.33% of 
the respondents never utilised a computerised facilities management 
information system which could be one of the reasons why the public sector is 
trailing behind in FM; 
 
• The establishment of FM as a separate directorate rather than combining it 
with property management will be more appropriate. Property management 
and FM are mostly regarded as one discipline, however they are not (Cloete, 
2002). The research results indicated that 65% of the respondents had no 
professional registration status which would assist in the alignment of the 
discipline with the FM of today. Furthermore, the research results indicated 
that 85% of the respondents suggest the establishment of a FM dedicated 
unit alignment to international best practice; 
 
• The training of current facilities managers in facilities management is an 
appropriate intervention to reduce the number of untrained managers. This 
could be a turn-around strategy towards the improvement of service delivery 
and performance of state owned buildings. The research findings have 
revealed that 60% of the respondents regarded a lack of knowledge as one of 
the problems facing FM; and 
 
• The integration of FM across the three spheres of government, namely; 
National, Provincial and Local. This will create uniformity, which will result in 
synergy and improvement of service delivery in the public sector, avoiding 
unnecessary competition amongst the state organs. The research findings 
indicated that 60% of the respondents advocated for the integration of FM 
and provision of services that are on par with those of the private sector.   
 
6.4 RECOMMENDATIONS FOR FUTURE RESEARCH 
 
The following aspects emerged, but were not covered in this research. They are 
noted and can be further investigated.  
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• An investigation into buildings’ post occupancy evaluation and space 
management in the public sector. The research findings indicated a fairly 
high percentage of non-performance of these activities, which are key in 
the building performance, particularly in this department. The NDPW 
spends millions of rands in space utilisation and energy production for 
government departments to discharge their responsibilities. The analysis 
indicated that respondents gave no importance to these areas.  
 
• An investigation into models and strategies that are suitable for FM in the 
public sector to improve the current situation.  
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Appendix A 
 
Department of Construction Management 
P O Box 77000 
Nelson Mandela Metropolitan University 
Port Elizabeth 
6031 
 
Dear Sir or Madam: 
 
FACILITIES MANAGEMENT - A study of a transformation strategy for Facilities 
Management in the Public Sector 
 
You are invited, as a member of the Regional Office’s Executive, Director 
Property Management, Head Facilities Management or Line Manager to take part 
in a survey of your attitudes to and perceptions of facilities management (FM) in 
the public sector. This survey is a research project conducted in partial fulfillment 
of the requirements for a Master of Science Built Environment (Facilities 
Management) degree at the above-mentioned institution. The research aims to 
investigate Facilities Management and its evolution / readiness in the public 
sector. 
 
Facilities Management is a new discipline and is one of the fastest growing 
disciplines in the world. The National Department of Public Works has inculcated 
a world-class approach in its business, which has attracted the researcher to test 
the evolution and readiness of FM in the public sector. 
 
The approval to conduct the research / survey in the Department has been 
granted by the DDG Regions and Acting Director-General of the Department of 
Public Works. 
 
 Please complete the attached questionnaire and return by email before or on 30 
September 2006 to: errol.tonono@dpw.gov.za. Should you need clarity during 
the process of completing this questionnaire, feel free to contact me at any of 
the following telephone numbers during working hours: 041 408 2307 or 083 680 
2457 or fax 014 484 2076. 
 
Thank you for your co-operation.  
 
 
Yours faithfully 
Erol Mzwandile Tonono 
National Department of Public Works 
Facilities Management 
Port Elizabeth 
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Appendix B 
 
FACILITIES MANAGEMENT QUESTIONNAIRE 
 
INTRODUCTION 
 
The purpose of this questionnaire is to measure the attitudes to, perception of and transformation 
strategy for facilities management (FM) in the public sector. There are two sections namely: 
background and attitudes/perceptions regarding facilities management.  The instructions at the 
beginning of each section will assist you in responding. 
 
All responses will be treated as strictly confidential. 
SECTION A: Background 
 
For each question, please circle the number in the appropriate box or provide the required 
information. Note: To fill appropriate box, highlight the box, click format and select border & 
shading, select the colour and Ok. 
1. Which of the following positions do you hold in your organization?  
Chief Director 1  Control Works Manager 4 
Director 2  Assistant Director Cleaning 5 
Deputy Director (FM) 3  Assistant Director Horticulture 6 
Other (please specify) 
       
2. How long have you been employed in your organization?  
Less than a year 1  6 – 9 years 3 
1 – 5 years 2  10 years or more 4 
 
3. How many personnel do you have in your department / division? 
Less than 10 1  100 – 199 4 
10 – 49 2  200 or more 5 
50 – 99 3    
  
4. What professional training have you undergone in facilities management? 
None 1  Master’s degree 4 
National Diploma 2  PhD / Dr 5 
Bachelor’s degree  3    
Other (please specify) 
 
5. How many years experience in Facilities Management do you have? 
Less than a year 1  6 – 9 years 3 
1 – 5 years 2  10 years or more 4 
 
6. What is your professional membership status? 
No Membership 1  British Institute of Facilities Management (BIFM) 3 
South African Facilities 
Management Association 
(SAFMA) 
2 
 Chartered Institute of Building 
(CIOB) 4 
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Other (please specify) 
7. To which age group do you belong? 
20 – 29 years 1  40 – 49 years 3 
30 – 39 years 2  50 years or older   4 
 
 
 
 
SECTION B: Attitudes and Perceptions regarding Facilities Management  
 
In this section please circle the most appropriate option for each item.  The following 
abbreviations apply: SD=Strongly disagree, D=Disagree, N=Neutral, A=Agree, SA=Strongly 
Agree.   
 
1. To what extent do you agree that the following statements define 
and describe facilities management: SD D N A SA
1.1 It is the management of buildings and their related services 1 2 3 4 5 
1.2 Total management of all services that support core-business  1 2 3 4 5 
1.3 Practice of integrating people, business process and physical 
infrastructure   1 2 3 4 5 
1.4 Management of only cleaning and gardening services 1 2 3 4 5 
1.5 Management of specific physical entities to enable the business to 
carry out its functions 1 2 3 4 5 
1.6 Thirty years old and the fastest growing professional discipline in the 
built environment 1 2 3 4 5 
1.7 Old philosophy of maintenance of buildings 1 2 3 4 5 
1.8 Is here to stay  1 2 3 4 5 
1.9 Key account management 1 2 3 4 5 
1.10 Focuses on project management since it deals with construction 1 2 3 4 5 
 
2. To what extent do you agree that the following factors stimulate 
the growth and evolution of facilities management: SD D N A SA
2.1 Global competition 1 2 3 4 5 
2.2 Information technology 1 2 3 4 5 
2.3 High cost of space 1 2 3 4 5 
2.4 Employee expectations 1 2 3 4 5 
2.5 Cost of mistakes 1 2 3 4 5 
2.6 The knowledge of Director-General National Public Works 1 2 3 4 5 
2.7 Noise of politicians 1 2 3 4 5 
2.8 Auditor-General’s report 1 2 3 4 5 
2.9 Universities 1 2 3 4 5 
2.10 Construction Industry Development Board  1 2 3 4 5 
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3. To what extent do you agree with the following statements 
regarding facilities management:  
 
SD 
 
D 
 
N 
 
A 
 
SA
3.1 A building needs to be nurtured, understood, and developed to its full 
potential 1 2 3 4 5 
3.2 The public sector is far advanced in facilities management  1 2 3 4 5 
3.3 Property management, facilities management and asset management 
are the same. 1 2 3 4 5 
3.4 Facilities Management has developed from its technical base to more 
of a management discipline. 1 2 3 4 5 
3.5 The phrase “If you cannot measure, you cannot manage” is 
appropriate for facilities management 1 2 3 4 5 
3.6 Senior level person should be appointed to interpret the policy in 
terms of facilities management to fulfill the role of an “intelligent 
client”. 
1 2 3 4 5 
3.7 Facilities management forms part of project and maintenance section 1 2 3 4 5 
3.8 Facilities management is one of the sections of property management 1 2 3 4 5 
3.9 Lack of knowledge of facilities management results in poor 
performance of state properties 1 2 3 4 5 
3.10 Funding availability is the only causal of state properties decay 1 2 3 4 5 
 
 
4. To what extent / degree are the following Information Technology 
Systems utilized in your organization? Never    ↔   Always 
4.1 Computer-Aided Facilities Management System 1 2 3 4 5 
4.2 Property Information Management System 1 2 3 4 5 
4.3 Computerised Maintenance Management System 1 2 3 4 5 
5. The following list covers the activities which are commonly referred to within Facilities 
Management. Please indicate whether or not you are currently performing any of these 
functions. For those functions you are currently performing, please indicate their 
importance or priority.  
 Performing If yes, importance 
5.1 Financial Management No Yes Not     ↔ Extremely 
5.1.1 Budget preparation 1 2 1 2 3 4 5 
5.1.2 Operating cost analysis 1 2 1 2 3 4 5 
5.1.3 Budget reviews 1 2 1 2 3 4 5 
5.1.4 Other: 1 2 1 2 3 4 5 
   
5.2 Business Management No Yes Not     ↔ Extremely 
5.2.1 Business planning 1 2 1 2 3 4 5 
5.2.2 Strategic advice 1 2 1 2 3 4 5 
5.2.3 Business transformation 1 2 1 2 3 4 5 
5.2.4 Other: 1 2 1 2 3 4 5 
   
5.3 Security No Yes Not     ↔ Extremely 
5.3.1 Security systems 1 2 1 2 3 4 5 
5.3.2 Security management 1 2 1 2 3 4 5 
5.3.3 Security risk management 1 2 1 2 3 4 5 
5.3.4 Other: 1 2 1 2 3 4 5 
 
 
 
 
 
 99
 Performing If yes, important/priority? 
5.4 Support services No Yes Not     ↔ Extremely 
5.4.1 Cleaning 1 2 1 2 3 4 5 
5.4.2 Catering 1 2 1 2 3 4 5 
5.4.3 Horticulture 1 2 1 2 3 4 5 
5.4.4 Other: 1 2 1 2 3 4 5 
   
5.5 Health and Safety No Yes Not     ↔ Extremely 
5.5.1 Statutory compliance 1 2 1 2 3 4 5 
5.5.2 Safety environment 1 2 1 2 3 4 5 
5.5.3 Other: 1 2 1 2 3 4 5 
   
5.6 Real Estate/Property Management No Yes Not     ↔ Extremely 
5.6.1 Condition assessment survey 1 2 1 2 3 4 5 
5.6.2 Unplanned maintenance 1 2 1 2 3 4 5 
5.6.3 Planned maintenance 1 2 1 2 3 4 5 
5.6.4 Building maintenance plan 1 2 1 2 3 4 5 
5.6.5 Other: 1 2 1 2 3 4 5 
   
5.7 Work Place / Space Planning No Yes Not     ↔ Extremely 
5.7.1 IT distribution 1 2 1 2 3 4 5 
5.7.2 Energy conservation 1 2 1 2 3 4 5 
5.7.3 Post-occupancy evaluations 1 2 1 2 3 4 5 
5.7.4 Other: 1 2 1 2 3 4 5 
   
5.8 Operations No Yes Not     ↔ Extremely 
5.8.1 Management of contracts 1 2 1 2 3 4 5 
5.8.2 Preparation of specifications 1 2 1 2 3 4 5 
5.8.3 Analysis of requirements 1 2 1 2 3 4 5 
5.8.4 Benchmarking 1 2 1 2 3 4 5 
5.8.5 Other: 1 2 1 2 3 4 5 
   
5.9 Managing Services No Yes Not     ↔ Extremely 
5.9.1 FM strategic management 1 2 1 2 3 4 5 
5.9.2 Client satisfaction 1 2 1 2 3 4 5 
5.9.3 Value chain 1 2 1 2 3 4 5 
5.9.4 Research survey analysis 1 2 1 2 3 4 5 
5.9.5 Other: 1 2 1 2 3 4 5 
5.10 Business Organisation No Yes Not     ↔ Extremely 
5.10.1 Organizational structure 1 2 1 2 3 4 5 
5.10.2 Business strategy 1 2 1 2 3 4 5 
5.10.3 Other: 1 2 1 2 3 4 5 
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6. What are the main benefits (not more than three) derived from facilities management in 
your region?   
 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………… 
 
7. What are the major problems (not more than three) facing facilities managers in the 
public sector?  
………………………………………………………………………………………………………
………………………………………………………………………………………… 
………………………………………………………………………………………………… 
 
8.  How do you suggest can these problems be solved? 
 
………………………………………………………………………………………………………
…………………………………………………………………………………………… 
………………………………………………………………………………………………… 
………………………………………………………………………………………………… 
 
9.  Any further comments regarding Facilities Management in the public sector? 
 
………………………………………………………………………………………………………
…………………………………………………………………………………………… 
………………………………………………………………………………………………… 
………………………………………………………………………………………………… 
 
THANK YOU VERY MUCH FOR YOUR CONTRIBUTION TO THIS SURVEY. 
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APPENDIX C 
 
min code 1 1 1 1 1 1 1 1 1 1 1 1    1 
max code 6 4 5 6 4 5 4 5 5 5 5 5    5 
min obs 1 1 1 1 1 1 1 2 1 3 1 2    1 
max obs 3 4 5 6 4 5 4 5 5 5 5 5    5 
Qnaire A1 A2 A3 A4 A5 A6 A7 B1.1 B1.2 B1.3 B1.4 B1.5 B1.6 
C01 1 2 4 1 2 1 4 4 5 4 5 2    4 
C02 3 4 5 2 2 2 4 5 2 4 5 5    4 
C03 2 2 5 6 4 1 2 4 4 5 4 4    4 
C04 3 3 4 4 3 1 2 5 3 3 3 3    4 
C05 1 4 5 4 4 1 3 4 4 4 2 4    5 
C06 1 3 5 6 3 5 3 4 2 4 3 5    5 
C07 3 4 5 1 4 2 3 2 1 5 2 2    3 
C08 2 2 3 1 1 1 3 4 4 3 4 4    2 
C09 3 1 1 1 2 1 4 4 5 4 4 5    5 
C10 3 4 1 1 1 1 3 5 4 4 4 4    3 
C11 3 1 1 6 2 4 1 4 3 3 4 5    5 
C12 3 2 2 1 2 1 2 5 4 5 5 4    3 
C13 3 4 1 1 4 1 4 5 1 4 1 4    1 
C14 3 2 2 1 2 1 2 4 2 4 3 3    3 
C15 3 1 5 1 1 5 2 5 5 5 5 5    4 
C16 1 3 5 6 3 1 3 4 3 3 4 4    5 
C17 3 4 5 1 4 2 3 2 1 5 2 2    3 
              
              
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 102
min code 1 1 1 1 1 1 1 1      1 
max code 5 5 5 5 5 5 5 5      5 
min obs 1 1 1 1 3 1 1 1      1 
max obs 5 5 5 5 5 5 5 5      5 
Qnaire      B1.7 B1.8 B1.9 B1.10 B2.1 B2.2 B2.3 B2.4   B2.5 
C01 4 4 2 1 4 4 4 2      2 
C02 2 4 3 4 5 5 5 5      5 
C03 1 5 1 5 5 5 5 5      4 
C04 4 4 1 1 5 5 5 3      3 
C05 2 5 4 2 5 4 5 4      4 
C06 1 5 2 3 4 4 3 5      3 
C07 2 5 3 1 4 4 4 3      4 
C08 3 3 3 3 4 4 4 3      2 
C09 4 5 5 5 5 5 5 5      5 
C10 3 4 3 4 4 4 3 4      3 
C11 5 5 2 3 5 4 3 3      4 
C12 3 5 4 2 5 1 3 3      1 
C13 1 1 1 5 4 4 1 1      1 
C14 4 3 3 4 3 4 3 3      2 
C15 5 5 5 5 4 4 4 5      5 
C16 1 4 3 2 4 5 5 3      3 
C17 2 5 3 1 4 4 4 3      4 
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min code 1 1 1 1 1 1 1 1 1    1 
max code 5 5 5 5 5 5 5 5 5    5 
min obs 1 1 1 2 1 2 2 1 2    3 
max obs 5 5 5 5 5 5 5 5 5    5 
Qnaire B2.6 B2.7 B2.8 B2.9 B2.10 B3.1 B3.2 B3.3 B3.4    B3.5 
C01 1 2 1 2 2 4 5 4 3    5 
C02 5 5 5 3 3 4 5 4 5    4 
C03 1 1 1 2 2 5 5 2 5    5 
C04 3 4 4 2 2 5 2 2 4    4 
C05 4 4 4 4 4 5 2 1 5    5 
C06 2 2 3 4 1 5 4 1 4    5 
C07 3 2 2 3 3 2 2 2 2    4 
C08 2 2 3 3 3 4 2 3 3    3 
C09 5 5 5 5 5 5 2 1 4    5 
C10 3 3 3 3 3 5 3 3 2    4 
C11 5 1 4 5 3 5 2 4 4    3 
C12 3 1 3 4 4 4 5 3 4    5 
C13 4 5 1 4 2 5 2 4 4    4 
C14 3 3 3 4 5 3 2 4 3    4 
C15 5 5 5 4 5 5 5 5 5    5 
C16 2 2 3 4 4 5 2 1 4    4 
C17 3 2 2 3 3 2 2 2 2    4 
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min code 1 1 1 1 1 1 1 1 0 0 0 0 
max code 5 5 5 5 5 5 5 5 5 5 5 5 
min obs 2 1 2 2 1 1 1 1 0 0 0 0 
max obs 5 5 5 5 5 4 5 4 5 5 5 0 
Qnaire B3.6 B3.7 B3.8 B3.9 B3.10 B4.1 B4.2 B4.3 B5.1.1 B5.1.2 B5.1.3 B5.1.4 
C01 2 4 4 4 2 1 5 1 5 4 5 0 
C02 4 5 4 5 4 1 1 1 4 4 4 0 
C03 5 2 2 5 1 1 1 1 5 5 5 0 
C04 4 2 4 4 2 2 4 3 5 5 5 0 
C05 4 2 4 5 2 1 3 3 4 0 4 0 
C06 4 2 4 3 2 1 4 2 5 0 5 0 
C07 3 1 2 4 2 1 3 1 4 4 0 0 
C08 4 4 4 4 3 4 4 4 5 4 4 0 
C09 5 2 5 5 2 1 1 1 5 0 4 0 
C10 3 3 3 4 1 1 1 1 4 4 4 0 
C11 5 3 3 5 1 1 1 1 0 0 0 0 
C12 5 4 5 5 5 4 4 3 0 0 0 0 
C13 4 5 5 5 5 1 1 1 4 4 4 0 
C14 3 2 5 2 5 1 4 2 5 4 5 0 
C15 5 5 5 5 5 1 1 1 0 5 0 0 
C16 5 2 4 5 1 1 3 1 5 5 5 0 
C17 3 1 2 4 2 1 3 1 4 4 0 0 
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min code 0 0 0 0 0 0 0 0 0 0 
max code 5 5 5 5 5 5 5 5 5 5 
min obs 0 0 0 0 0 0 0 0 0 0 
max obs 5 5 5 0 5 5 5 0 5 5 
Qnaire B5.2.1 B5.2.2 B5.2.3 B5.2.4 B5.3.1 B5.3.2 B5.3.3 B5.3.4 B5.4.1 B5.4.2 
C01 5 5 4 0 0 5 5 0 5.00 4 
C02 5 5 4 0 5 5 5 0 5.00 0 
C03 5 5 5 0 5 5 5 0 5.00 5 
C04 5 5 5 0 5 5 5 0 5.00 5 
C05 4 3 3 0 4 4 4 0 4.00 0 
C06 5 4 4 0 5 4 0 0 5.00 0 
C07 4 4 4 0 3 4 0 0 4.00 0 
C08 4 4 4 0 0 4 4 0 4 0 
C09 0 0 1 0 0 0 0 0 0 0 
C10 4 0 0 0 0 0 0 0 0 0 
C11 0 0 0 0 0 0 0 0 0 0 
C12 0 0 0 0 0 0 0 0 0 0 
C13 4 4 4 0 1 1 1 0 3 3 
C14 5 3 4 0 1 1 1 0 5 5 
C15 4 4 4 0 4 4 4 0 0.00 0 
C16 5 0 5 0 5 5 0 0 4.00 0 
C17 4 4 4 0 3 4 0 0 4.00 0 
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min code 0 0 0 0 0 0 0 0 0 0 
max code 5 5 5 5 5 5 5 5 5 5 
min obs 0 0 0 0 0 0 0 0 0 0 
max obs 5 0 5 5 0 5 5 5 5 0 
Qnaire B5.4.3 B5.4.4 B5.5.1 B5.5.2 B5.5.3 B5.6.1 B5.6.2 B5.6.3 B5.6.4 B5.6.5 
C01 5 0 5 5 0 5 2 5 5 0 
C02 3 0 5 5 0 4 4 4 4 0 
C03 5 0 5 5 0 5 5 5 5 0 
C04 5 0 5 5 0 5 5 5 5 0 
C05 4 0 5 5 0 5 5 5 0 0 
C06 4 0 5 5 0 4 5 5 0 0 
C07 4 0 4 4 0 5 5 5 5 0 
C08 4 0 0 4 0 4 4 4 4 0 
C09 0 0 4 0 0 5 5 0 0 0 
C10 0 0 4 4 0 5 4 0 5 0 
C11 0 0 5 5 0 5 5 5 3 0 
C12 0 0 0 0 0 0 0 0 0 0 
C13 3 0 3 3 0 3 4 4 3 0 
C14 5 0 5 5 0 5 5 0 3 0 
C15 0 0 5 5 0 5 5 5 4 0 
C16 4 0 5 5 0 5 5 5 5 0 
C17 4 0 4 4 0 5 5 5 5 0 
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min code 0 0 0 0 0 0 0 0 0    0 
max code 5 5 5 5 5 5 5 5 5    5 
min obs 0 0 0 0 0 0 0 0 0    0 
max obs 4 5 5 0 5 5 5 5 0    5 
Qnaire B5.7.1 B5.7.2 B5.7.3 B5.7.4 B5.8.1 B5.8.2 B5.8.3 B5.8.4 B5.8.5 B5.9.1 
C01 0 5 4 0 5 5 4 0 0    5 
C02 0 0 0 0 5 5 5 5 0    4 
C03 0 0 0 0 5 5 5 5 0    5 
C04 0 0 0 0 5 5 5 5 0    4 
C05 4 4 5 0 5 5 5 0 0    0 
C06 4 0 0 0 5 5 5 0 0    5 
C07 0 0 4 0 4 4 4 4 0    4 
C08 0 0 0 0 0 0 0 0 0    0 
C09 0 0 0 0 0 4 0 1 0    0 
C10 0 0 0 0 4 4 4 4 0    4 
C11 0 0 0 0 5 5 5 5 0    0 
C12 0 0 0 0 0 0 0 0 0    0 
C13 3 1 0 0 4 4 4 3 0    3 
C14 3 0 0 0 5 5 4 0 0    3 
C15 0 0 0 0 5 5 4 4 0    4 
C16 0 0 5 0 5 4 4 4 0    0 
C17 0 0 4 0 4 4 4 4 0    4 
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min code 0 0 0 0 0 0 0 
max code 5 5 5 5 5 5 5 
min obs 0 0 0 0 0 0 0 
max obs 5 5 5 0 5 5 4 
Qnaire B5.9.2 B5.9.3 B5.9.4 B5.9.5 B5.10.1 B5.10.2 B5.10.3 
C01 5 4 0 0 5 5 0 
C02 4 0 0 0 4 4 0 
C03 5 5 5 0 5 5 0 
C04 4 4 4 0 0 0 0 
C05 5 5 5 0 5 5 0 
C06 5 5 5 0 5 5 0 
C07 4 4 0 0 4 4 4 
C08 5 4 0 0 0 0 0 
C09 1 0 0 0 0 0 0 
C10 4 0 0 0 0 0 0 
C11 4 4 0 0 0 0 0 
C12 0 0 0 0 0 0 0 
C13 3 3 3 0 3 3 0 
C14 5 0 4 0 4 4 0 
C15 5 5 5 0 1 1 0 
C16 5 5 0 0 5 5 0 
C17 4 4 0 0 4 4 0 
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Stats req. 0 0 0 0 0 0 0 1 1 1 
Statistic A1 A2 A3 A4 A5 A6 A7 B1.1 B1.2 B1.3 
n 17 17 17 17 17 17 17 17 17 17 
Mean        4.12 3.12 4.06 
SD        0.93 1.41 0.75 
Min 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 3.00 
Median        4.00 3.00 4.00 
Mode 3.00 4.00 5.00 1.00 2.00 1.00 3.00 4.00 4.00 4.00 
Maximum 3.00 4.00 5.00 6.00 4.00 5.00 4.00 5.00 5.00 5.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0           
1 4 3 4 10 3 11 1 0 3 0 
2 2 5 2 1 6 3 5 2 3 0 
3 11 3 1 0 3 0 7 0 3 4 
4 0 6 2 2 5 1 4 9 5 8 
5 0  8 0  2  6 3 5 
6 0   4       
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0           
1 24% 18% 24% 59% 18% 65% 6% 0% 18% 0% 
2 12% 29% 12% 6% 35% 18% 29% 12% 18% 0% 
3 65% 18% 6% 0% 18% 0% 41% 0% 18% 24% 
4 0% 35% 12% 12% 29% 6% 24% 53% 29% 47% 
5 0%  47% 0%  12%  35% 18% 29% 
6 0%   24%       
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Stats req. 1 1 1 1 1 1 1 1 1 1 
Statistic B1.4 B1.5 B1.6 B1.7 B1.8 B1.9 B1.10 B2.1 B2.2 B2.3 
n 17 17 17 17 17 17 17 17 17 17 
Mean 3.53 3.82 3.71 2.76 4.24 2.82 3.00 4.35 4.12 3.88 
SD 1.23 1.07 1.16 1.39 1.09 1.24 1.54 0.61 0.93 1.11 
Min 1.00 2.00 1.00 1.00 1.00 1.00 1.00 3.00 1.00 1.00 
Median 4.00 4.00 4.00 3.00 5.00 3.00 3.00 4.00 4.00 4.00 
Mode 4.00 4.00 4.00 4.00 5.00 3.00 1.00 4.00 4.00 5.00 
Maximum 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0           
1 1 0 1 4 1 3 4 0 1 1 
2 3 3 1 4 0 3 3 0 0 0 
3 3 2 5 3 2 7 3 1 0 5 
4 6 7 5 4 5 2 3 9 11 5 
5 4 5 5 2 9 2 4 7 5 6 
6           
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0           
1 6% 0% 6% 24% 6% 18% 24% 0% 6% 6% 
2 18% 18% 6% 24% 0% 18% 18% 0% 0% 0% 
3 18% 12% 29% 18% 12% 41% 18% 6% 0% 29% 
4 35% 41% 29% 24% 29% 12% 18% 53% 65% 29% 
5 24% 29% 29% 12% 53% 12% 24% 41% 29% 35% 
6           
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 111
Stats req. 1 1 1 1 1 1 1 1 1 1 
Statistic B2.4 B2.5 B2.6 B2.7 B2.8 B2.9 B2.10 B3.1 B3.2 B3.3 
n 17 17 17 17 17 17 17 17 17 17 
Mean 3.53 3.24 3.18 2.88 3.06 3.47 3.18 4.29 3.06 2.71 
SD 1.18 1.30 1.33 1.50 1.34 0.94 1.19 1.05 1.39 1.31 
Min 1.00 1.00 1.00 1.00 1.00 2.00 1.00 2.00 2.00 1.00 
Median 3.00 3.00 3.00 2.00 3.00 4.00 3.00 5.00 2.00 3.00 
Mode 3.00 4.00 3.00 2.00 3.00 4.00 3.00 5.00 2.00 4.00 
Maximum 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0           
1 1 2 2 3 3 0 1 0 0 4 
2 1 3 3 6 2 3 4 2 10 4 
3 8 4 6 2 6 5 6 1 1 3 
4 2 5 2 2 3 7 3 4 1 5 
5 5 3 4 4 3 2 3 10 5 1 
6           
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0           
1 6% 12% 12% 18% 18% 0% 6% 0% 0% 24% 
2 6% 18% 18% 35% 12% 18% 24% 12% 59% 24% 
3 47% 24% 35% 12% 35% 29% 35% 6% 6% 18% 
4 12% 29% 12% 12% 18% 41% 18% 24% 6% 29% 
5 29% 18% 24% 24% 18% 12% 18% 59% 29% 6% 
6           
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Stats req. 1 1 1 1 1 1 1 1 1 1 
Statistic B3.4 B3.5 B3.6 B3.7 B3.8 B3.9 B3.10 B4.1 B4.2 B4.3 
n 17 17 17 17 17 17 17 17 17 17 
Mean 3.71 4.29 4.00 2.88 3.82 4.35 2.65 1.41 2.59 1.65 
SD 1.05 0.69 0.94 1.36 1.07 0.86 1.54 1.00 1.46 1.00 
Min 2.00 3.00 2.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 
Median 4.00 4.00 4.00 2.00 4.00 5.00 2.00 1.00 3.00 1.00 
Mode 4.00 4.00 4.00 2.00 4.00 5.00 2.00 1.00 1.00 1.00 
Maximum 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.00 5.00 4.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0           
1 0 0 0 2 0 0 4 14 7 11 
2 3 0 1 7 3 1 7 1 0 2 
3 3 2 4 2 2 1 1 0 4 3 
4 7 8 6 3 7 6 1 2 5 1 
5 4 7 6 3 5 9 4 0 1 0 
6           
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0           
1 0% 0% 0% 12% 0% 0% 24% 82% 41% 65% 
2 18% 0% 6% 41% 18% 6% 41% 6% 0% 12% 
3 18% 12% 24% 12% 12% 6% 6% 0% 24% 18% 
4 41% 47% 35% 18% 41% 35% 6% 12% 29% 6% 
5 24% 41% 35% 18% 29% 53% 24% 0% 6% 0% 
6           
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Stats req. 1 1 1 1 1 1 1 1 1 1 
Statistic B5.1.1 B5.1.2 B5.1.3 B5.1.4 B5.2.1 B5.2.2 B5.2.3 B5.2.4 B5.3.1 B5.3.2 
n 17 17 17 17 17 17 17 17 17 17 
Mean 3.76 3.06 3.18 0.00 3.71 2.94 3.24 0.00 2.41 3.00 
SD 1.86 2.08 2.16 0.00 1.83 2.05 1.79 0.00 2.21 2.09 
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Median 4.00 4.00 4.00 0.00 4.00 4.00 4.00 0.00 3.00 4.00 
Mode 5.00 4.00 5.00 0.00 5.00 4.00 4.00 0.00 0.00 4.00 
Maximum 5.00 5.00 5.00 0.00 5.00 5.00 5.00 0.00 5.00 5.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0 3 5 5 17 3 5 3 17 6 4 
1 0 0 0 0 0 0 1 0 2 2 
2 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 2 1 0 2 0 
4 6 8 6 0 7 6 9 0 2 6 
5 8 4 6 0 7 4 3 0 5 5 
6           
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0 18% 29% 29% 100% 18% 29% 18% 100% 35% 24% 
1 0% 0% 0% 0% 0% 0% 6% 0% 12% 12% 
2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
3 0% 0% 0% 0% 0% 12% 6% 0% 12% 0% 
4 35% 47% 35% 0% 41% 35% 53% 0% 12% 35% 
5 47% 24% 35% 0% 41% 24% 18% 0% 29% 29% 
6           
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Stats req. 1 1 1 1 1 1 1 1 1 1 
Statistic B5.3.3 B5.3.4 B5.4.1 B5.4.2 B5.4.3 B5.4.4 B5.5.1 B5.5.2 B5.5.3 B5.6.1 
n 17 17 17 17 17 17 17 17 17 17 
Mean 2.00 0.00 3.12 1.29 2.94 0.00 4.06 4.06 0.00 4.41 
SD 2.26 0.00 2.15 2.11 2.05 0.00 1.64 1.64 0.00 1.28 
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Median 1.00 0.00 4.00 0.00 4.00 0.00 5.00 5.00 0.00 5.00 
Mode 0.00 0.00 5.00 0.00 4.00 0.00 5.00 5.00 0.00 5.00 
Maximum 5.00 0.00 5.00 5.00 5.00 0.00 5.00 5.00 0.00 5.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0 8 17 5 12 5 17 2 2 17 1 
1 2 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 0 
3 0 0 1 1 2 0 1 1 0 1 
4 3 0 5 1 6 0 4 4 0 3 
5 4 0 6 3 4 0 10 10 0 12 
6           
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0 47% 100% 29% 71% 29% 100% 12% 12% 100% 6% 
1 12% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
3 0% 0% 6% 6% 12% 0% 6% 6% 0% 6% 
4 18% 0% 29% 6% 35% 0% 24% 24% 0% 18% 
5 24% 0% 35% 18% 24% 0% 59% 59% 0% 71% 
6           
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Stats req. 1 1 1 1 1 1 1 1 1 1 
Statistic B5.6.2 B5.6.3 B5.6.4 B5.6.5 B5.7.1 B5.7.2 B5.7.3 B5.7.4 B5.8.1 B5.8.2 
n 17 17 17 17 17 17 17 17 17 17 
Mean 4.29 3.65 3.29 0.00 0.82 0.59 1.29 0.00 3.88 4.06 
SD 1.36 2.12 2.02 0.00 1.55 1.50 2.08 0.00 1.90 1.60 
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Median 5.00 5.00 4.00 0.00 0.00 0.00 0.00 0.00 5.00 5.00 
Mode 5.00 5.00 5.00 0.00 0.00 0.00 0.00 0.00 5.00 5.00 
Maximum 5.00 5.00 5.00 0.00 4.00 5.00 5.00 0.00 5.00 5.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0 1 4 4 17 13 14 12 17 3 2 
1 0 0 0 0 0 1 0 0 0 0 
2 1 0 0 0 0 0 0 0 0 0 
3 0 0 3 0 2 0 0 0 0 0 
4 4 3 3 0 2 1 3 0 4 6 
5 11 10 7 0 0 1 2 0 10 9 
6           
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0 6% 24% 24% 100% 76% 82% 71% 100% 18% 12% 
1 0% 0% 0% 0% 0% 6% 0% 0% 0% 0% 
2 6% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
3 0% 0% 18% 0% 12% 0% 0% 0% 0% 0% 
4 24% 18% 18% 0% 12% 6% 18% 0% 24% 35% 
5 65% 59% 41% 0% 0% 6% 12% 0% 59% 53% 
6           
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Stats req. 1 1 1 1 1 1 1 1 1 1 
Statistic B5.8.3 B5.8.4 B5.8.5 B5.9.1 B5.9.2 B5.9.3 B5.9.4 B5.9.5 B5.10.1 B5.10.2 
n 17 17 17 17 17 17 17 17 17 17 
Mean 3.65 2.59 0.00 2.65 4.00 3.06 1.82 0.00 2.65 2.65 
SD 1.80 2.18 0.00 2.09 1.46 2.11 2.30 0.00 2.23 2.23 
Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Median 4.00 4.00 0.00 4.00 4.00 4.00 0.00 0.00 4.00 4.00 
Mode 4.00 0.00 0.00 4.00 5.00 4.00 0.00 0.00 0.00 0.00 
Maximum 5.00 5.00 0.00 5.00 5.00 5.00 5.00 0.00 5.00 5.00 
           
Stats req. 1 1 1 1 1 1 1 1 1 1 
Frequencies          
0 3 6 17 6 1 5 10 17 6 6 
1 0 1 0 0 1 0 0 0 1 1 
2 0 0 0 0 0 0 0 0 0 0 
3 0 1 0 2 1 1 1 0 1 1 
4 8 5 0 6 6 6 2 0 4 4 
5 6 4 0 3 8 5 4 0 5 5 
6           
7           
8           
9           
10           
>10           
Total 17 17 17 17 17 17 17 17 17 17 
Missing 0 0 0 0 0 0 0 0 0 0 
           
Percentages          
0 18% 35% 100% 35% 6% 29% 59% 100% 35% 35% 
1 0% 6% 0% 0% 6% 0% 0% 0% 6% 6% 
2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
3 0% 6% 0% 12% 6% 6% 6% 0% 6% 6% 
4 47% 29% 0% 35% 35% 35% 12% 0% 24% 24% 
5 35% 24% 0% 18% 47% 29% 24% 0% 29% 29% 
6           
7           
8           
9           
10           
>10           
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Missing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Copy (VALUES ONLY) to the green area, starting at the top left corner    
             
             
OBSERVED FREQUENCIES          
  Col1 Col2 Col3 Col4Col5 Col6 Col7 Col8 Col9 Col10 Total  
Row1 30 2 4 6 11 9 11 0 5 2 80  
Row2 3 2 4 1 9 11 7 5 4 3 49  
Row3                        
Row4                        
Row5                        
Total 33 4 8 7 20 20 18 5 9 5 129  
             
EXPECTED FREQUENCIES          
  Col1 Col2 Col3 Col4Col5 Col6 Col7 Col8 Col9 Col10 Total  
Row1 20.47 2.48 4.96 4.34 12.40 12.40 11.16 3.10 5.58 3.10 80  
Row2 12.53 1.52 3.04 2.66 7.60 7.60 6.84 1.90 3.42 1.90 49  
Row3              
Row4              
Row5              
Total 33 4 8 7 20 20 18 5 9 5 129  
             
Cochran corrected observed frequencies       
  Col1 Col2 Col3 Col4Col5 Col6 Col7 Col8 Col9 Col10 Total  
Row1 33 5 7 9 14 12 14 3 8 5 110  
Row2 6 5 7 4 12 14 10 8 7 6 79  
Row3              
Row4              
Row5              
Total 39 10 14 13 26 26 24 11 15 11 189  
             
EXPECTED FREQUENCIES (Cochran corrected)       
  Col1 Col2 Col3 Col4Col5 Col6 Col7 Col8 Col9 Col10 Total  
Row1 22.70 5.82 8.15 7.57 15.13 15.13 13.97 6.40 8.73 6.40 110  
Row2 16.30 4.18 5.85 5.43 10.87 10.87 10.03 4.60 6.27 4.60 79  
Row3              
Row4              
Row5              
Total 39 10 14 13 26 26 24 11 15 11 189  
             
Chi² Components           
  Col1 Col2 Col3 Col4Col5 Col6 Col7 Col8 Col9 Col10 Total  
Row1 4.68 0.12 0.16 0.27 0.08 0.65 0.00 1.81 0.06 0.31 8.13  
Row2 6.51 0.16 0.23 0.38 0.12 0.90 0.00 2.52 0.09 0.43 11.33  
Row3              
Row4              
Row5              
Total 11.19 0.28 0.39 0.65 0.20 1.55 0.00 4.33 0.15 0.73 19.46  
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Cochran Rules   
Check min(fe) 4.18 
Check %<5 15% 
Outcome ok 
Add 3 
    
Chi²  Test   
d.f. 9 
Statistic 19.46 
p-value 0.022 
    
Cramér's V 0.1
d.f.* 1 
V 0.39 
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